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During the year EAFFRO's Substations in Kisumu (Kenya) and 
Mwanza (Tanzania) became a reality. The recommendation by the 
Wasawo Report made in the late 1960's was formally endorsed by 
the Social and Research Council in the 1970's. The recruitment of 
Scientists for these Substations was greatly facilitated by assistance from 
the Agency for International Development of the United States Govern­
ment. Mr. L.B. Nhwani was appointed Officer in Charge of the Sub­
station in Mwanza and he was soon to be joined in the year by the 
arrival of R. Scully and A. Barker both of whom were USAID experts. In 
the Kisumu Substation the Officer in Charge was named as Mr. B. Wanjala 
and Dr. G. Marten and Dr. J. Rinnie of the USAID joined to form an ex­
""llent team of Scientists. The Substations were then fully staffed in 
accordance with instructions from the Research and Social Council. 
Supporting staff by way of Laboratory Assistants, Clerical and other Staff 
were recruited later in the year. 
Whilst at EAFFRO Headquarters in Jinja one Research Officer 
(Trainee) was recruited. Mr. P.M. Chale joined Mr. G. Kitaka in the well 
established water quality laboratory. The long awaited,Supplies Officer, 
Mr. F. Kagenda arrived on transfer and a Cartographer(Draughtsman 
was recruited to EAFFRO for the first time in the appointment of Mr. A. 
Oga11o. Similarly additional Secretarial Staff were either ,transferred from 
Arusha or newly appointed. Hence Miss F. Kuzarwa, Miss M. Anywa 
and Miss R. Bazanya were all welcomed at EAFFRO during the year. 
As in previous years EAFFRO took recruitment and training as the 
effort to solve the chronic staffing shortage. Through the kind assistance 
'bf the USAID, Mr. J. Okaronon proceeded to the University of Michigan 
to pursue a Masters Degiee in Fisheries. Meaawhile Mr. D.L. Ocenodongo 
continued his studies in the same Unive~sity for the award of the Masters 
Degree in Fisheries. Efforts to place other EAFFRO trainees in suitable 
Universities in the United States proved unsuccessful during the year. 
The year under report saw loss of certain experienned staff from 
EAFFRO. Mr. G.E.B. Kitaka, one of EAFFRO long standing Scientists 
was appointed on promotion to the post of Deputy Director to the East 
African Marine Fisheries Research Organization. Although EAFFRO 
regrets the loss of Mr. Kitaka's servines he is to be congratulated for this 
well deserved promotion. EAFFRO wishes him best of luck and hopes to 
strengthen further our already existing good working relations with 
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IE A M F R O .  T h e  o n l y  e c o n o m i s t  l e f t  a t  E A F F R O  a t  t h i s  t i m e ,  M r .  V .  
B a b i k a n y i s a  d e c i d e d  t o  t r a n s f e r  h i s  s e r v i c e s  t o  t h e  E a s t  A f r i c a n  H a r b o u r s  
C o r p o r a t i o n  d u r i n g  t h e  y e a r .  S i m i l a r l y ,  w e  w i s h  h i m  g o o d  l u c k  a n d  p r o s ­
p e r i t y  i n  h i s  n e w  r e s p o n s i b i l i t y .  I t  i s  w i t h  r e g r e t  t h a t  o n e  o f  E A F F R O ' s  
!
m o s t  r e s p e c t a b l e  W a t c h m e n ,  M r .  J o h n  S u n y a  p a s s e d  a w a y  i n  t h e  y e a r .  
•  
T E C H N I C A L  A I D  
•  
T h r o u g h  a r r a n g e m e n t s  m a d e  b y  t h e  T e c h n i c a l  C o - o r d i n a t i o n  S e c t i o n  
o f  t h e  F i n a n c e  a n d  A d m i n i s t r a t i o n  S e c r e t a r i a t  o f  t h e  E a s t  A f r i c a n  C o m ­
m u n i t y ,  E A F F R O  h a s  b e e n  f o r t u n a t e  t o  o b t a i n  a i d  f r o m  t h e  U n i t e d  
S t a t e s  A g e n c y  f o r  I n t e r n a t i o n a l  D e v e l o p m e n t .  T h i s  a i d  h a s  c o m e  b y  w a y  o f  
p r o v i s i o n  o f :  
( a )  4  F i s h e r y  e x p e r t s  
( b )  T r a i n i n g  f a c i l i t i e s  f o r  E A F F R O  S c i e n t i s t s  
( c )  P r o v i s i o n  o f  th~ r e q u i r e d  S c i e n t i f i c  e q u i p m e n t ,  
b o o k s  a n d  l i t e r a t u r e  •  
T h i s  a i d  h a s  c o m e  a t  t h e  m o s t  o p p o r t u n e  m o m e n t .  A l r e a d y  f u l l  u s e  h a s  
b e e n  m a d e  o f  t r a i n i n g  p r o g r a m m e s  i n  t h e  U n i t e d  S t a t e s  a n d  E A F F R O  i s  
g r a t e f u l l y  i n d e b t e d  t o  t h e  U S A I D  a n d  t h e  T e c h n i c a l  C o - o r d i n a t i o n  
S e c t i o n  o f  t h e  E a s t  A f r i c a n  C o m m u n i t y  f o r  m a k i n g  t h e s e  a r r a n g e m e n t s  
p o s s i b l e .  
T h e  f i r s t  p h a s e  o f  t h e  L a k e  V i c t o r i a  F i s h e r i e s  R e s e a r c h  P r o j e c t  c a m e  
t o  a n  e n d  i n ,  1 9 7 2 .  I t  w i l l  b e  r e m e m b e r e d  t h a t  t h i s  Proj~ w a s  a  j o i n t  
e f f o r t  b y  t h e .  E a s t  A f r i c a n  C o m m u n i t y  ( t h r o u g h  E A F F R O ) ,  t h e  P a r t n e r  
S t a t e s ,  U N D P  a n d  F A O  o f  t h e  U n i t e d  N a t i o n s .  D i s c u s s i o n s  e n s u e d  
t h r o u g h  t h e  w h o l e  y e a r  i n  a n  e f f o r t  t o  r e v i t a l i s e  t h e  P r o j e c t  i n  o r d e r  t o  
m o v e  o n  t o  t h e  s e c o n d  p h a s e .  A t  t h e  t i m e  o f  w r i t i n g ,  h o w e v e r ,  t a l k s  a r e  
s t i l l  p r o c e e d i n g  a n d  t h e  p r o s p e c t s  o f  P h a s e  I I  a r e  y e t  b e y o n d  t h e  h o r i z o n .  
V E f f i C L E  A N D  L A U N C H E S  
L i k e  t h e  p r e v i o u s  y e a r s ,  t h e  r e p a i r  a n d  m a i n t e n a n c e  w o r k  h a s  b e e n  
n o r m a l  t h r o u g h o u t  t h e  y e a r  a l t h o u g h  s o m e  d i f f i c u l t i e s  w e r e  e x p e r i e n c e d  
i n  r e p a i r i n g  s o m e  o f  t h e  v e h i c l e s ,  l a u n c h e s  a n d  o t h e r  E A F F R O  e q u i p m e n t .  
T h e  f i v e  n e w  v e h i c l e s  p u r c h a s e d  i n  t h e  m i d d l e  o f  1 9 7 2 ,  t h e  T o y o t a  
C o m m u t e r  H i a c e ,  K N X  8 7 2 ,  B e d f o r d  L o r r y  K N Y  5 7 5 ,  V r w  K o m b i  
K P A  4 1 8 ,  T o y o t a  L a n d  C r u i s e r  K N Z  4 2 8  a n d  T o y o t a  p i c k  u p  K N Z  9 6 1 ,  
c o n t i n u e d  t o  g i v e  s a t i s f a c t o r y  s e r v i c e  t h r o u g h o u t  t h e  y e a r .  
H o w e v e r ,  t h e  L a n d  R o v e r  U Y M  8 0 1  d e v e l o p e d  s o m e  s e r i o u s  e n g i n e  
t r o u b l e ,  t h e  e n g i n e  w a s  t o  b e  o v e r h a u l e d ,  n e w  p i s t o n  r i n g s  f i t t e d ,  o n e  n e w  
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p i s t o n  i n s t a l l e d  a n d  s h o c k  a b  
c o n d i t i o n e d .  T h e  s t a f f  c a r  5 0 4 ,  1  
a l t h o u g h  f r e q u e n t  h i g h  main~ 
U N D P  v e h i c l e  L a n d  R o v e r  U 4  
v e r y  h i g h  r e p a i r  c o s t s  d u e  m a i n  
L  
M . V .  m I S  
A t  t h e  b e g i n n i n g  o f  1 9 7 3 ,  i t  
I B I S  w a s  c o m p l e t e l y  r o t t e n .  I t  
c o m p l e t e  r e p l a c e m e n t  s o  a r i a n a  
R a i l w a y s  C o r p o r a t i o n  t o  c a r r y  •  
a n n u a l  c l a s s i f i c a t i o n  s u r v e y  o f  
s c a r c i t y  o f  m a t e r i a l s  t h e  w o r k  d i 4  
I B I S '  w h e e l h o u s e  w a s  t h e r e l  
b a t t e r i e s  w e r e  r e p l a c e d  a n d  m l i  
s y s t e m  w a s  r e - c h a r g e d  w i t h  n e w  I  
c h e c k e d .  T h e  i n f l a t a b l e  l i f e  r a f t '  
a n d  t h e  m a i n  d e c k  r e - c a u l k e d .  T h  
r a d i o  s e t  w a s  i n s t a l l e d  o n  b O a J  
r e n e w e d .  
L A U N C H  N o . 1  
B e c a u s e  o f  t h e  c o n t i n u o u s  m  
p l a n t s ,  f r a m e s  a n d  d e c k  c a b i n ,  
S e p t e m b e r  1 9 7 3 .  T h e  e n g i n e s  w  
r e p a i r .  T h e  m a t e r i a l s  w e r e  o r d e r  
O c t o b e r  1 9 7 3 .  T h e  d i s m a n t l i n g '  
t h e  c a b i n  a n d  d e c k  w a s  c o m m e i l  
e n g i n e s  w e r e  o r d e r e d  f r o m  1 1 1  
e n g i n e s  a r e  n o w  f i t t e d  w i t h  n e w  I  
n e w  b a t t e r i e s .  T h e  o t h e r  t w o  s m .  
w r i t t e n  o f f .  T h e  d i n g h i e s  u n d e r W l  
s a t i s f a c t o r y  s e r v i c e  d u r i n g  t h e  y e o  
A  n e w  s t e e l  r e s e a r c h  v e s s e l  w  
b u t  s h e  i s  exp~ed t o  b e  r e a d y  f O I  
t i m e  i n  t h e  n e w  y e a r .  
I
~' 
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EAFFRO at this time, Mr. V. 
s to the East African Harbours 
we wish him good luck and pros­
regret that one of EAFFRO's 
unya passed away in the year. 
, Technical Co-ordination Section 
litelariat of the East African Com­
~ to obtain aid from the United 
~ment. This aid has come by way of 
o Scientists 
ltific equipment, 
tune moment. Already full use has 
the United States and EAFFRO is 
...d the Technical Co-ordination 
'ty for making these arrangements 
ia Fisheries Research Project came 
ibered that this Project was a joint 
:y (through EAFFRO), the Partner 
IIited Nations. Discussions ensued 
JJ revitalise the Project in order to 
time of writing, however, talks are 
'base II are yet beyond the horizon. 
, LAUNCHES 
if and maintenance work has been 
l some difficulties were experienced 
thes and other EAFFRO equipment. 
'in the middle of 1972, the Toyota 
,rd Lorry KNY 575, V/W Kombi 
: 428 and Toyota pick up KNZ 961, 
!hroughout the year. 
801 developed some serious engine 
oled, new piston rings fitted, one new 
i 
i piston installed and shock absorbers and rod-ends of both wheels re­
I 
conditioned. The staff car 504, UUT 356 continued to render good service 
although frequent high maintenance costs were experienced. The only 
UNDP vehicle Land Rover UG 0892 continued to provide service with 
very high repair costs due mainly to its old age. 
LAUNCHFS 
M.V. mIS 
At the beginning of 1973, it was noticed that the wheelhouse of M.V. 
IBIS was completely rotten. It was attacked by dry rot and it needed 
complete replacement so arrangements were made with the East African 
Railways Corporation to carry out the repair of the wheelhouse and the 
annual classification survey of the vessel in Kisumu. However, due to 
scarcity of materials the work did not start until late November 1973. 
IBIS' wheelhouse was therefore removed and a new one built. The 
batteries were replaced and main engine overhauled. The refrigeration 
system was re-charged with new gas and main propeller shaft removed and 
checked. The inOatable life raft was sent to Mombasa for re-conditioning 
and the main deck re-caulked. The vessel was all repainted, a new Motorola 
radio set was installed on board and timber of the fishbold were all 
renewed. 
LAUNCH No. I 
Because of the continuous mechanical engine troubles and the rotten 
plants, frames and deck cabin, the boat Was withdrawn from service in 
September 1973. The engines were removed and the vessel slipped for 
repair. The materials were ordered from Mombasa and work started in 
October 1973. The dismantling and construction of the hull including 
.
the cabin and deck was commenced in the year. Spa,res for the Perkins 
engines were ordered from Messrs Perkins in England and the 
engines are now fitted with new piston rings, bearings, water pumps and 
new batteries. The other two small canoes were found too old and were 
written off. The dinghies underwent minor repairs and continued to give 
satisfactory service during the year. 
A new steel research vessel was ordered from K'Boats of Mombasa 
but she is expected to be ready for transportation to Lake Victoria some­
time in the new year. 
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L I B R A R Y  
E A F F R O ' s  c o l l e c t i o n  o f  b o o k s  a n d  r e p r i n t s  c o n t i n u e d  t o  g r o w  d u r i n g  
1 9 7 3 .  A p p r o x i m a t e l y  1 0 0 0  r e p r i n t s  a n d  4 0  b o o k s  w e r e  r e c e i v e d  d u r i n g  t h e  
y e a r .  
L a c k  o f  s p a c e  c o n t i n u e d  t o  b e  a  p r o b l e m ,  b u t  a s  p l a n s  f o r  t h e  n e w  
o f f i c e  b l o c k  a n d  l i b r a r y  t o o k  s h a p e  a  s o l u t i o n  s e e m e d  c l o s e  a t  h a n d .  T o  
p a r t i a l l y  s o l v e  t h i s  p r o b l e m ,  r e p r i n t s  n o t  d i r e c t l y  r e l a t e d  t o  f r e s h w a t e r  
f i s h e r i e s  w e r e  c a t a l o g u e d  b u t  k e p t  i n  t h e  L i b r a r i a n ' s  o f f i c e  r a t h e r  t h a n  t h e  
L i b r a r y  i t s e l f .  T h i s  < ' J L o w e d  t h e  a v a i l a b l e  s p a c e  t o  b e  u s e d  f o r  t h o s e  m a t e ­
r i a l s  m o s t  o f t e n  u s e d  b y  t h e  m a j o r i t y  o f  s c i e n t i s t s .  
D u e  t o  t h e  g e n e r o s i t y  o f  t h o s e  o n  o u r  m a i l i n g  l i s t ,  t h e  t w o  E A F F R O  
S u b - s t a t i o n s  a t  K l s u m u ,  ' K e n y a  a n d  M w a n z a ,  T a n z a n i a  a l s o  b e g a n  W  
r e c e i v e  r e p r i n t s ,  j o u r n a l s  a n d  b o o k s  o n  a  r e g u l a r  b a s i s .  T h i s  a c q u i s i t i o n  
w i l l  s o o n  r e q u i r e  s o m e  t y p e  o f  c a t a l o g u i n g  s y s t e m  t o  b e  s e t  u p  f o r  t h e  
S u b - s t a t i o n s  s o  t h a t  v a l u a b l e  m a t e r i a l  i s  n o t  l o s t .  
P l a n s  a r e  u n d e r w a y  f o r  a  c o m p l e t e  i n v e n t o r y  o f  t h e  l i b r a r y  t o  b e  t a k e n  
s o  t h a t  a n  a c c u r a t e  a < : c e s s i o n  l i s t  c a n  b e  c o m p i l e d  a n d  m i s s i n g  o r  d a m a g e d  
p u b l i c a t i o n s  c a n  b e  r e p l a c e d .  T h i s  c o m p r e h e n s i v e  a c c e s s i o n  l i s t  w i l l  b e  a n  
i n v a l u a b l e  a i d  t o  E A F F R O  a n d  o t h e r  s c i e n t i s t s  a s  t h e y  c o u l d  e a s i l y  k n o w  
w h i c h  p u b l i c a t i o n s  a r e  a v a i l a b l e  i n  t h e  L i b r a r y .  
.  E A F F R O ' s  L i b r a r y  h a s  h a d  v e r y  g o o d  c o o p e r a t i o n  w i t h  a l l  o t h e r  
L i b r a r i e s  t h r o u g h o u t  t h e  w o r l d  w h i c h  i t  h a s  c o n t a c t e d  f o r  i n f o r m a t i o n  
a n d  a s s i s t a n c e .  C o n v e r s e l y ,  E A F F R O  h a s  a n s w e r e d  s o m e  4 5 0  r e q u e s t s  f o r  
r e p r i n t s  a n d  o t h e r  l i b r a r y  m a t e r i a l s .  W e  t h a n k  a l l  o f  t h o s e  w i t h  w h o m  
w e  h a v e  h a d  d e a l i n g s  a n d  w e l c o m e  t h e  o p p o r t u n i t y  t o  h e l p  t h e m  a t  a n y  
t i m e .  
P U B L I C A T I O N S  
2 3 4 .  W E L C O M M E ,  R O B I N ,  L .  - T h e  I n l a n d  W a t e r s  o f  A f r i c a  F A O  
C I F A  T e c h n i c a l  P a p e r  N o .  1  
2 3 5 .  O K O R I E ,  0 . 0 .  - S o m e  M a j o r  U n s o l v e d  A s p e c t s  o f  t h e  D y n a m i c s  
o f  A f r i c a n  F i s h e r i e s  a s  R e l a t e d  t o  Q u e s t i o n s  o f  R a t i o n a l  D e v e l o p ­
m e n t  a n d  M a n a g e m e n t  A f r .  J .  T r a p .  H y d r o b i o l .  F i s h  S p e c i a l  I s s u e  
I  p .  2 7 - 3 3 .  
2 3 6 .  W E L C O M M E ,  R . L .  - A  B r i e f  R e v i e w  o f  t h e  F l o o d p l a i n  F i s h e r i e s  
o f  A f r i c a  A f r .  J .  T r o p .  H y d r o b i o l .  F i s h  S p e c i a l  I s s u e  I  p .  6 7 - 7 6 .  
2 3 7 .  K I T A K A ,  G . E . B .  - T h e  R e l e v a n c e  o f  L i m n o l o g i c a l  I n f o r m a t i o n  
i n  t h e  D e v e l o p m e n t  a n d  M a n a g e m e n t  o f  I n l a n d  F i s h e r i e s  A f r .  J .  
T r o p .  H y d r o b i o l .  F i s h  S p e c i a l  I s s u e  I I  p .  7 7 - 8 5 .  
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4 .  
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N o .  
6 .  
N o .  
7 .  
N o .  
8 .  
N o .  
9 .  
N o .  1 0 .  
N o .  I I .  
N o .  1 2 .  
N o .  1 3 .  
2 3 8 . 	  K U D H O N G A N I A ,  A . W .  ­
t h e  F i s h e r i e s  o f  L a k e  V i c  
D e v e l o p m e n t s  A f r .  J .  T r o p  
9 3 - l O S .  
E A F F R O  o c e ) 
  
E L D E R ,  H . Y .  R e p o r t  o n 
  
i o n  o f  L a k e  N a i v a s h a ,  : 
  
E A F F R O .  T h e  H i s t o r y  a l  
F r e s h w a t e r  F i s h e r i e s  R  
( 1 9 6 7 ) .  
E A F F R O .  E a s t  A f r i c a n  l  
z a t i o n  A n n u a l  R e p o r t  I  
E A F F R O .  C o m p l e t e  l i s t  I  
G E E ,  J . M .  a n d  G I L B E R  
m e r c i a l  f i s h e r y  f o r  H a ,  
L a k e  V i c t o r i a ,  P a r t  I ,  I I  
M A N N ,  M . J .  T h e  F i s h e "  
G E E ,  J . M .  a n d  G I L B E R :  
m e r c i a l  f i s h e r y  f o r  H 4 ,  
L a k c  Victoria~Part I I  
M A T I H E S ,  H .  T h e  F i s h  
B a s i n ,  T a n z a n i a .  1 9 6 8 .  
M A N N ,  M . J .  A  b r i e f  r e p '  
o f  t h e  T a n a  R i v e r  w i !  
e f f e c t s  o f  t h e  p r o p o s e d  
G E E ,  J . M .  T h e  e s t a b l i s l  
H a p l o c h r o m i s  i n  t h e  V I  
I I I ,  1 9 6 9 .  
M A N N ,  M . J .  C a t a l o g u e ,  
C H I L V E R S ,  R . M .  B o t t e  
B a g r u s  d o c m a c  ( F o r s b  
r e m a r k s ,  o n  t h e  p r o p o s e  
W E T H E R A L L ,  J .  C a t c h  
1 9 7 2 .  
P a r t  I  
U g a n d a  W a t e r  
P a r t  I I  
K e n y a  W a t e r s  
P a r t  I I I  T a n z a n i a  W a l e  
T h e  A f r i c a n  J o u r n a l  o f  T r o p i c a l  H ,  
I n  1 9 7 3  t w o  S p e c i a l  I s s u e s  Of~ 
i n c l u d e d  p a p e r s  p r e s e n t e d  a t  t h e  
I n l a n d  F i s h e r i e s  o f  A f r i c a  ( C I F A )  
I 
238. KUDHONGANIA, A.W. - Past Trends and Recent Research onr~rints continued to grow during the Fisheries of Lake Victoria in Relation to Possible Future 
140 books were received during the Developments Afr. J. Trop. Hydrobiol. Fish. Special Issue II p. 
~ 93-105. 
problem, but as plans for the new EAFFRO OCCASIONAL PAPERS
 
'solution seemed close at hand. To No. 1. ELDER, H. Y. Report on investigation into the Tilapia populat­

Inot directly related to freshwater ion of Lake Naivasha, Kenya, 1966.
 
~e Librarian's office rather than the No.2. EAFFRO. The History and Research results of the East African
 
lie spaoe to be used for those mate­ Freshwater Fisheries Research Organization from 1946-1966
 
()f scientists. (1967).
 
No.3. EAFFRO. East African Freshwater Fisheries Research Organi­
our mailing list, the two EAFFRO zation Annual Report 1948. (Reprinted). 
Mwanza, Tanzania also began to NO.4. EAFFRO. Complete list of published Works. 1967. 
~n a regular basis. This acquisition No.5. GEE, J.M. and GILBERT, M.P. The establishment of a com­
)guing system to be set up for the mercial fishery for Haplochromis in the Uganda waters of 
is not lost. Lake Victoria, Part I, 1967. 
No.6. MANN, M.J. The Fisheries of Lake Rukwa, Tanzania 1967. 
inventory of the library to be taken No.7. GEE, J.M. and GILBERT, M.P. The establishment of a com­
e compiled and missing or damaged mercial fishery for Haplochromis in the Uganda waters of 
!lPrehensive accession list will be an Lake Victoria-Part II 1968. 
scientists as they could easily know No.8. MATTHES, H. The Fishes ami Fisheries of the Ruaha River 
Basin, Tanzania. 1968. 
" Library. 
No.9. MANN, M.J. A brief report on a survey of the fish and fishery 
ory good cooperation with all other of the Tana River with special reference to the probable 
h it has contacted for information elfects of the proposed barrages, 1969. 
has answered some 450 requests for ~o. 10. GEE, J.M. The establishment of a commercial fishery for 
We thank all of those with whom Haplochromis in the Uganda wale'rs of Lake Victoria-Part 
I1e opportunity to help them at any Ill, 1969. ' 
No. II. MANN, M.J. Catalogue of EAFFRO Scientific archives, 1969. 
No. 12. CHILVERS, R.M. Bottom trawl codend mesh selectivity to 
~TIONS Bagrus docmac (Forskahl) from Lake Victoria, with some 
The Inland Waters of Africa FAO remarks, On the proposed Trawl Fishery, 1971. 
No. 13. WETHERALL, J. Catch Assessment Survey of Lake Victoria. 
Unsolved Aspects of the Dynamics 1972. 
1to Questions of Rational Develop­ Part I Uganda Waters of Lake Victoria 
Trop. Hydrobiol. Fish Special Issue Part II Kenya Waters of Lake Victoria 
Part III Tanzania Waters of Lake Victoria 
,Review of the Floodplain Fisheries 
iol. Fish Special Issue I p. 67-76. The Mrican Journal of Tropical Hydrobiology and Fisheries 
vance of Limnological Information In 1973 two Special Issues of the journal were published. These issues 
1gement of Inland Fisheries Afr. J. included papers presented at the First Session of the Committee for 
Issue II p. 77-85. Inland Fisheries of Africa (CIFA) and Symposium on Evaluation of Fishery 
R e s o u r c e s  i n  t h e  D e v e l o p m e n t  a n d  M a n a g e m e n t  o f  I n l a n d  F i s h e r i e s  
w h i c h  w a s  h e l d  i n  F o r t  L a m y ,  C h a d  i n  N o v e m b e r  1 9 7 2 .  
T h e  f o u r t e e n  p a p e r s  w e r e  s e l e c t e d  a n d ' r e l e a s e d  f o r  p u b l i c a t i o n  i n  t h e  
j o u r n a l  b y  F A O  R o m e  o f  w h i c h  C I F A  i s  a  s u b s i d i a r y .  I t  w a s  a  g r e a t  
h o n o u r  f o r  t h e  j o u r n a l  t o  p u b l i s h  t h e s e  p a p e r s  a n d  o u r  s i n c e r e  t h a n k s  g o  
t o  t h e  a u t h o r s  a n d  o f f i c i a l s  o f  F A O  R o m e  f o r  t h e i r  k i n d  a s s i s t a n c e .  
T h e  m a n u s c r i p t s  s u b m i t t e d  f o r  p u b l i c a t i o n  t h i s  y e a r  c o v e r e d  a  w i d e  
r a n g e  o f  s u b j e c t s  a n d  f o u r  b o o k s  w e r e  s e n t  t o  u s  f o r  r e v i e w .  S e v e r a l  F r e n c h  
m a n u s c r i p t s  w e r e  a l s o  s u b m i t t e d .  
T h e  n u m b e r  o f  s u b s c r i b e r s  i n c r e a s e d  a n d  d u e  t o  r i s i n g  p r i n t i n g  c o s t s  
t h e  n e c e s s i t y  w a s  s e e n  t o  r e q u e s t  s o m e  o f  t h o s e  o n  o u r  m a i l i n g  l i s t  w h o  
h a v e  b e e n  r e c e i v i n g  t h e  j o u r n a l  a s  a  g i f t ,  t o  e n t e r  s u b s c r i p t i o n s .  
•  
T h e  1 9 7 4  i s s u e s  a r e  u n d e r  p r o d u c t i o n  a n d  t h e  p a p e r s  c o v e r  a  w i d e  
r a n g e  o f  t o p i c s  i n c l u d i n g  f i s h e r y  t e c h n i q u e s ,  f i s h  b i o c h e m i s t r y ,  t a x o n o m y .  
s p e c i a t i o n .  s t o c k  a s s e s s m e n t  a n d  m a n a g e m e n t .  
T h e  A f r i c a n  J o u r n a l  o f  T r o p i c a l  H y d r o b i o l o g y  a n d  F i s h e r i e s .  
,  
S P E C I A L  I S S U E  I  1 9 7 3  
C O N T E N T S  
E d i t o r ' s  N o t e  
T h e  D e p a r t m e n t  o f  
A  B r i e f  R e v i e w  o f  t h e  C u r r e n t  S t a t u s  o f  t h e  
F i s h e r i e s ,  F A O  R o m e  
I n l a n d  F i s h e r i e s  o f  A f r i c a .  
J . A . 	  G u l l a n d  
R e s o u r c e s  S t u d i e s  i n  R e l a t i o n  t o  t h e  D e v e l o p ­
m e n t  o f  A f r i c a n  I n l a n d  F i s h e r i e s .  
O . O . O k o r i e 	  
S o m e  M a j o r  U n s o l v e d  A s p e c t s  o f  t h e  D y n a ­
m i c s  o f  A f r i c a n  F i s h e r i e s  a s  R e l a t e d  t o  Q u e s t ­
i o n s  o f  R a t i o n a l  D e v e l o p m e n t  a n d  M a n a g e ­
m e n t .  
E . O . 	  I t a  
A p p r o a c h e s  t o  t h e  E v a l u a t i o n  a n d  M  a n a g e ­
m e n t  o f  t h e  F i s h  S t o c k  i n  t h e  K a i n j i  L a k e .  
N i g e r i a .  
M .  N g o m i r a k i z a  e t 	  D e v e l o p m e n t  d e  l a  p e c h e  a r t i z a n a l e  d a n s  l e s  
L .  H a l i n g  
e a u x  B u r u n d a i s e s  d u  l a c  T a n g a n y i k a . 
  
F i s h e r y  I n d u s t r i e s  
T h e  D e v e l o p m e n t  o f  F i s h i n g  I n d u s t r i e s  i n  t h e 
  
D i v i s i o n ,  F A O ,  R o m e  I n l a n d  W a t e r s  o f  A f r i c a . 
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R . L .  W e l c o m m e 	  
A  B r i e f  
M r i c a .  
T h e  A f r i c a n  J o u r n a l  o f '  
F i s  
S P E C I A L  I  
C O N T E N T S  
E d i t o r ' s  N o t e  
G . E . B .  K i t a k a  
T h e  R e i  
i n  t h e  
I n l a n d  f  
A .  S t a u c h  
D e v e l o p  
r e g i o n a l :  
T c h a d . .  
A . W .  K u d h o n g a n i a  
P a s t  n  
F i s h e r i e l  
P o s s i b l e  
J .  D a g e t  
L a p S c l u  
c . J .  V a n d e r p u y e  
F i s h e r y  I  
i n  t h e  D  
i n  t h e  L I  
M . J .  M a n n  a n d  
E v a l u a t i <  
M .  N g o m i r a k i z a  
B u r u n d i . '  
E v a l u t i O l  
A . B . E .  M a b a y e  
T h e  R o l e  
Manage~ 
M E E 1  
D u r i n g  t h e  y e a r  m a n y  m e e t i n g s  C l  
w e r e  a t t e n d e d  b y  a  r e p r e s e n t a t i o n  j  
m e n t s  C o n f e r e n c e  a n d  R e s e a r c h  D i r  
a t t e n d e d  b y  t h e  D i r e c t o r .  T h e  R e t l l l  
N a i r o b i  i n  F e b r u a r y  w e r e  a t t e n d e d  i  
w e l l  a s  t h e  R e s e a r c h  C o - o r d i n a t i n g  q  
i n  A p r i L  ~ 
T h e  E n v i r o n m e n t a l  m e e t i n g  i n  ~ 
K i t a k a  a n d  t h e  D i r e c t o r  a t t e n d e d  t I u j  
o n  D e v e l o p m e n t  a n d  E n v i r o n m e n t i Q l  
e d  t h e  D i r e c t o r  a t  t h e  H e a d s  o f  
s a m e  m o n t h .  T h e  D i r e c t o r  a l s o  a l  
Management of hiland Fisheries 
n November 1972. 
alld'released for publication in the 
FA is a subsidiary. It was a great 
Ie papers and our sincere thanks go 
lome for their kind assistance. 
oblication this year covered a wide 
sent to us for review. Several French 
sed and due to rising printing costs 
me of those on our mailing list who 
!ift, to enter subscriptions. 
action and the papers cover a wide 
Diques, fish biochemistry, taxonomy, 
Illgement. 
Hydrobiology and Fisheries. 
lSUE 1 1973 
Review of the Current Status of the 
isberies of Africa. 
• Studies in Relation to the Develop­
"friean Inland Fisheries. 
ljor Unsolved Aspects of the Dyna­
<frican Fisheries as Related to Quest­
lational Development and Manage­
les to the Evaluation and Manage­
the Fish Stock in the Kainji Lake. 
lent de la peche artizanale dans les 
mdaises du lac Tanganyika. 
Jopment of Fishing Industries in the 
aters of Africa. 
R.L. Welcomme	 A Brief Review of the Floodplain Fisheries of 
Africa. 
The African Journal of Tropical Hydrobiology and 
. Fisheries 
SPECIAL ISSUE II 1973 
CONrENfS 
Editor's Note 
G.E.B. Kitaka	 The Relevance of Limnological Information 
in the Development and Management of 
Inland Fisheries 
A. Stauch	 Development de 1a peche dans Ie cadre 
regional de la commission due Bassin du lac 
Tchad. 
A.W. Kudhongania	 Past Trends and Recent Research on the 
Fisheries of Lake Victoria in Relation to 
Possible Future Developments. 
J. Daget	 La peche dans Ie lIeuve Niger. 
C.J. Vanderpuye	 Fishery Resources Assessment and Monitoring 
in the Development and Control of Fisheries 
in the Lake Volta. 
M.J. Mann and	 Evaluations of the Pelagic Resources in the 
M. Ngomirakiza	 Burundi Waters of Lake Tanganyika and the 
Evalution of the Fisheries. 
A.B.E. Mabaye	 The Role of Ecological StudieS in the Rational 
Managemcnt of Fish Stocks. 
MEETINGS 
During the year many meetings called by the East African Community 
were attended by a representation of EAFFRO. The Heads of Depart­
ments Conference and Research Directors me:eting in ,January were both 
attended by the Director. The Research and' Social Council Meeting in 
Nairobi in February were attended by the Director and Mr. Kitaka as 
well as the Research Co-ordinating Comniittee Meetings held in Mombasa 
in April. 
The Environmental meeting in Muguga in July was attended by Mr. 
Kitaka and the Director attended the Ad1ia Stevenson Seminar in Nairobi 
on Development and Environment in September. Mr. Ssentongo represent­
ed the Director at the Heads of Departments meeting in Arusha in the 
same month. The Director also attended various meetings on the Project 
• 
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II
i
I
C o m m i t t e e  f o r  t h e  r e p l a c e m e n t  o f  t h e  " M a n i h i n e "  a s  C h a i r m a n  w h i l s t  
t h e  L a k e  V i c t o r i a  F i s h e r i e s  C o m m i s s i o n  h e l d  s e v e r a l  s e s s i o n s  i n  t h e  y e a r  
a n d  t h i s  i s  r e p o r t e d  e l s e w h e r e  i n  t h i s  r e p o r t .  
T I l E  L A K E  V I C T O R I A  F I S H E R I E S  C O M M I S S I O N  
T h e  R e s e a r c h  a n d  S o c i a l  C o u n c i l  o f  t h e  E a s t  A f r i c a n  C o m m u n i t y  
e s t a b l i s h e d  f o r  t h e  f i r s t  t i m e  t h e  L A K E  V I C T O R I A  F I S H E R I E S  C O M ­
M I S S I O N  d u r i n g  i t s  1 3 t h  s i t t i n g  i n  J u n e / J u l y .  
T h e  C o u n c i l  e s t a b l i s h e d  m e m b e r s h i p  o f  t h e  C o m m i s s i o n  a s  f o l l o w s :  
T h e  S e c r e t a r y  
C o m m u n i c a t i o n s  R e s e a r c h  a n ! !  S o c i a l  S e r v i c e s  C h a i r m a n  
T h e  D i r e c t o r  E A F F R O  . .  M e m b e r / S e c r e t a r y  
T h e  D i r e c t o r  o f  F i s h e r i e s  D e p a r t m e n t  K e n y a  M e m b e r  
T h e  D i r e c t o r  o f  F i s h e r i e s  D e p a r t m e n t  T a n z a n i a  M e m b e r  
T h e  C h i e f  F i s h e r i e s  O f f i c e r , . U g a n d a  . .  M e m b e r  
T h e  P r o f e s s o r  o f  Z o o l o g y / M a k e r e r e  U n i v e r s i t y  M e m b e r  
•
T h e  P r o f e s s o r  o f  Z o o l o g y ,  N a i r o b i  U n i v e r s i t y  . .  M e m b e r  
T h e  P r o f e s s o r  o f  Z o o l o g y ,  D a r  e s  S a l a a m  U n i v e r s i t y  . .  M e m b e r  
T h e  T e r m s  o f  R e f e r e n c e  f o r  t h e  C o m m i s s i o n  w e r e  d e t e r m i n e d  a s  
( a ) 	  H a r m o n i z a t i o n  o f  t h e  F i s h i n g  I n d u s t r y  i n  L a k e  V i c t o r i a .  
( b ) 	  F i s h e r y  M a n a g e m e n t  a n d  F i s h i n g  r e g u l a t i o n s .  
( c ) 	  S t a n d a r d i s a # o n  o f  F i s h e r y  B t a t i s t i c s .  
( d ) 	  A n y  o t h e r  m a t t e r s  r e l a t e d  t o  t h e  d e v e l o p m e n t ,  e x p l o i t a t i o n  a n d  
m a n a g e m e n t  o f  t h e  F i s h i n g  I n d u s t r y  i n  L a k e  V i c t o r i a .  
T h e  C o m m i s s i o n  h e l d  i t s  f i r s t  m e e t i n g  i n  M o m b a s a  o n  6 t h  S e p t e m b e r .  
T h e  E a s t  A f r i c a n  C o m m u n i t y  h a s  f u r t h e r  c r e a t e d  a  S e c r e t a r i a t  o f  t h e  
C o m m i s s i o n  a t  E A F F R O  H e a d q u a r t e r s  i n  J i n j a  " i n c l u d i n g  t h e  c r e a t i o n  
o f  t h e  p o s t  o f  D e p u t y  S e c r e t a r y  t o  f u r t h e r  s t r e n g t h e n  t h e  S e c r e t a r i a t .  
S C I E N T I F I C  W O R K  O F  T H E  O R G A N I Z A T I O N  
I .  F I S H E R Y  B I O L O G Y  
J . I  H A P L O C H R O M I S  S T U D I E S  
P r e v i o u s  r e p o r t s  h a v e  i n d i c a t e d  t h a t  t h e s e  a r e  u n t a p p e d  s t o c k s  o f  
l a r g e  q u a n t i t i e s  o f  f i s h  i n  L a k e  V i c t o r i a .  E i g h t y  p e r c e n t  o f  t h e  t h r e e  q u a r t ­
e r s  o f  a  m i l l i o n  m e t r i c  t o n s  o f  t h e  s t a n d i n g  s t o c k  o f  f i s h  i n  L a k e  V i c t o r i a  
a r e  c o m p o s e d  o f  t h e  H a p / o c h r o m i s  s p e c i e s  f l o c k .  T h e  t h r e e  P a r t n e r  S t a t e s  
o f  K e n y a ,  U g a n d a  a n d  T a n z a n i a  h a v e  p r o p o s e d  i n t e n s i f i e d  e x p l o i t a t i o n  o f  
t h i s  g e n u s  u s i n g  m o d e r n  t r a w l e r s .  U n f o r t u n a t e l y  o u r  k n o w l e d g e  o f  t h e  
e c o l o g y ,  b i o l o g y  a n d  s y s t e m a t i c s  o f  t h i s  g r o u p  i s  f a r  f r o m  a d e q u a t e .  F o r  
t h i s  r e a s o n  M r .  P .  B a s a s i b w a k i  c o n c e n t r a t e d  o n  s t u d i e s  o f  t h i s  m o s t  i m p o r ­
t a n t  g r o u p .  
•  
1 0  
T h r o u g h o u t  t h e  y e a r  t h e r e f o r e  
o t h e r  s p e c i e s  c o n t i n u e d  i n  s h a l l o  
V i c t o r i a  u s i n g  g i l l n e t s  a n d  b e a c h - S  
l i n g  a s  t h e  f i s h i n g  ' v e s s e l  w a s  n o t  i  
w a s 	  t o  e x a m i n e  t h e  s p e c i e s  a n d  5 1  
n e v e r  o b t a i n e d  i n  t r a w l s .  T h e  s t u d  
( a ) 	  S p e c i e s  c o m p o s i t i o n  a n d  d i s t r i  
t h e  b r e e d i n g  g r o u n d s  o f  m o s t  
( b ) 	  g e a r  s e l e c t i v i t y  a m o n g  H o p i  
b e a c h s e i n e s .  
( c ) 	  p r e d a t o r y  i m p a c t  o f  H a p / o c h  
e s p e c i a l l y  t h e  t y p e  o f  p r e d a t i  
d e v e l o p m e n t  o f  f i s h .  
( d ) 	  b r e e d i n g  a n d  f e e d i n g  h a b i t s .  
( e ) 	  r e l a t i v e  p r o p o r t i o n s  a n d  d i s t r i  
r e o c h r o m i s ,  M a c r o p l e u r o d u s ,  J j  
T h e  r e s u l t s  o b t a i n e d  c a n  b e  s u m m a  
( a ) 	  A l l  t h e  t r o p h i c  g r o u p s  i n  H a  
i n s e c t i v o r o u s ,  p a e d o p h a g u s ,  f f i l  
i n  t h e  i n s h o r e  a r e a s .  H o w e v e r  
n a t u r e  o f  t h e i r  f e e d i n g  h a b i t s  
t h e i r  d i s t r i b u t i o n  i s  c l o s e l y  l i n k  
o f t h e  c i c h l i d s  s o  t h a t  t h e y  a r e  v e  
S o m e  p r e d a t o r y  s p e c i e s  a r e  t 0 1  
e x a m p l e  H .  p a c h y c e p h a l u s  a n d .  
i n s h o r e  a r e a s .  T h e s e  s p e c i e s  ~ 
3 0  m e t r e s .  T h e i r  b r e e d i n g  g r o u n  
q u e s t i o n s .  
( b ) 	  T h e  d i s t r i b u t i o n  o f  m a n y  H t J j  
f l u e n c e d  b y  t h e  n a t u r e  o f  t h e  
s p e c i e s  ( e . g .  H .  g o w e r s i )  d o  n o t  a  
s u b s t r a t e ,  s i n c e  t h e y  c a n  b e  c o l i  
b o l t o m s  ( s a n d ,  r o c k ) .  
( c ) 	  A s  p o i n t e d  o u t  e a r l i e r  ( A n n u a l  
H a p l o c h r o m i s  s p e c i e s  i s  m a d e  
b o d y  s h a p e s  a s s u m e d  b y  V a r i O i  
s o m e  s p e c i e s  t h e r e  a r e  m o r p h l  
f l u e n c e  g e a r  s e l e c t i v i t y  w i t h i n  a  
( d ) 	  T h e  i n v e s t i g a t i o n  i n t o  p r e d a t o f )  
c o v e r  e m b r y o - l a r v a l  f e e d e r s .  1 1  
i n d i c a t e d  t h a t  t h e  s p e c i e s  f e e d  c  
f i s h e s .  " E m b r y o - L a r v a l  f e e d i J l J  
t o p i c  f o r  P h . D .  w o r k  b y  M a k e t l  
I :  
~!he "Manihine" as Chairman whilst 
lion held several sessions in the year 
,report. 
, 
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Member 
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Iaam University.. Member 
Commission were determined as 
ndustry in Lake Victoria.
 
og regulations.
 
istics.
 
the development, exploitation and 
tnstry in Lakc Victoria. 
.,ting in Mombasa on 6th September. 
-further created a Secretariat of the 
ITlers in Jinja including the creation 
urther strengthen the Secretariat. 
r THE ORGANIZATION 
OMIS STUDIES 
that these are untapped stocks of 
ria. Eighty percent of the three quart­
anding stock of fish in Lake Victoria 
pecies flock. The three Partner States 
ve proposed intensified exploitation of 
lJnfortunately our knowledge of the 
this group is far from adequate. For 
ntrated on studies of this most impor­
o 
Throughout the year therefore data collection on Haplochromis and 
other species continued in shallow waters of Northern parts of Lake 
Victoria using gillnets and beach-Seines. No data were collected on traw­
ling as the fishing ·vessel was not in operation. The purpose of the study 
was to examine the species and some segments of populations that are 
never obtained in trawls. The study was to provide such information as: 
(a)	 Species composition and distribution in the inshore areaS especially 
the breeding grounds of most fishes. 
(b)	 gear selectivity among Haplochromis species using gillnets and 
beachseines. 
(c)	 predatory impact of Haplochromis species in the inshore arcas­
especially the type of predation that involves early stages in the 
development of fish. 
(d)	 breeding and feeding habits. 
(e)	 relative proportions and distribution of monotypic genera-Asraro­
reochromis, Macropleurodus, Hoplotilapia, Platytaeniodus, etc. 
The results obtained can be summarised as follows: 
(a)	 All the trophic groups in Haplochromis (predatory, phytophagus, 
insectivorous, paedophagus, mollusceaters, etc.) are well represented 
in the inshore areas. However some species such as paedophagus by 
nature of their feeding habits (feed on embryos and larvae of fish) 
their distribution is closely linked with spawning and brooding areas 
ofthe cichlids so that they are very much confined in ,the shallow areas. 
Some predatory species are totally absent from inshore areas. For 
example H. pachycephalus and H. boops were never obtained in the 
inshore areas. These species usually occur olTshore,in depths of over 
30 metres. Their breeding grounds and habits have always been major 
Questions. 
(b)	 The distribution of many Haplochromis species is very much in­
fiuenced by the nature of the boltom of the Lake. However some 
species (e.g. H. gowersi) do not appear to be confined to any particular 
•	 substrate, since they can be collected over both soft (mud) and hard 
bottoms (sand, rock). 
(c)	 As pointed out earlier (Annual Report 1972) mesh selectivity among 
Haplochromis species is made complex because of the diversity of 
body shapes assumed by various species. Even within a species in 
some species there are morphological differences which could in­
fluence gear selectivity within a species. 
(d)	 The investigation into predatory Haplochromis was extended only to 
cover embryo-larval feeders. The predatory habits of these species 
indicated that the species feed exclusively on embryos and larvae of 
fishes. "Embryo-Larval feeding Haplochromis" was accepted as a 
topic for Ph.D. work by Makerere University in August 1973. 
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( e ) 	  B r e e d i n g  h a b i t s  o f  f e w  s p e c i e s  i n d i c a t e d  a  l a r g e  p r o p o r t i o n  o f  b r e e d i n g  
H a p l o c h r o m i s  f e m a l e s  a t  a n y o n e  t i m e .  B e a c h  s e i n i n g  w o r k  p o i n t s  
t o  a  l a r g e  n u m b e r  o f  m o u t h  b r e e d i n g  c i c h l i d s .  
( f ) 	  M o n o t y p i c  g e n e r a l  s p e c i m e n  c o l l e c t i o n  i m p r o v e d  o v e r  t h a t  o f  t h e  
p r e v i o u s  y e a r .  P l a t y t a e n i o d u s  r e m a i n e d  a  v e r y  r a r e  s p e c i e s  i n  t h e  
N o r t h e r n  p a r t s  o f  L a k e  V i c t o r i a .  A s t a r o r e o e h r o m i s  w a s  t h e  m o s t
. ,  
~ 
a b u n d a n t ,  f o l l o w e d  b y  H o p / o t i l a p i a  a n d  l a s t l y  M a c r o p l e u r o d u s .
•  
,
I  
1 . 2  E L E C T R O P H O R E S I S  S T U D I E S  
P r e v i o u s  w o r k e r s  i n  H a p l o c h r o m i s  t a x o n o m y  r e l i e d  v e r y  m u c h  o n  t h e  
a n a l y s i s  o f  m o r p h o l o g i c a l  c h a r a c t e r s  c o u p l e d  w i t h  a n a t o m i c a l  f e a t u r e s  t o  
c l a s s i f y  t h e  s p e c i e s  i n  t h e  g r o u p .  
H a p / o e h r o m i s  s p e c i e s  d i s p l a y  s u c h  a  h i g h  d e g r e e  o f  s i m i l a r i t y  i n  t h e i r  
,  
m o r p h o l o g i c a l  c h a r a c t e r s  t h a t  t h e i r  t a x o n o m y  b e c o m e s  v e r y  c o m p l i c a t e d .  
F o r  t h i s  r e a s o n  i t  w a , s : d e c i d e d  t o  e x a m i n e  s p e c i e s  d i f f e r e n c e s  a t  m o l e c u l a r  
l e v e l  u s i n g  p r o t e i n s  a s  D N A  p r o d u c t s . 	  •  
" : ,
. '  
T h e  f i r s t  p a r t  o f  t h e  y e a r  w a s  s p e n t  o n  f a m i l i a r i s a t i o n  w i t h  t h e  t e c h ­
n i q u e s  t h e m s e l v e s .  T h e  i n i t i a l  w o r k  i n v o l v e d  p r e p a r a t i o n  o f  b u f f e r  s y s t e m s ,  
g e l  m e d i a ,  a n d  e n z y m e  e x t r a c t i n g  a g e n t s  a n d  l e a r n i n g  s t a i n i n g  t e c h n i q u e s .  
I  
O n l y  t~o e n z y m e s ,  na~ely M a l a t e  d e h y d r o g e n a s e  ( M D H )  a n d  L a c t a t e  
d e h y d r o g e n a s e  ( L D H )  w e r e  s t u d i e d  u s i n g  h o r i z o n t a l  S t a r c h  g e l  e l e c t r o ­
p h o r e s i s .  1 ; h e  f i r s t  s t e p  i n  u s i n g  t h e  n e w  t e c h n i q u e  w a s  t o  a p p l y  i t  t o  s p e c i e s  
i n  m a j o r  < ! i f f e r e n t  g r o u p s  ( G e n e r a ) ,  a n d  t h e n  i f  i t  s u c c e s s f u l l y  s e p a r a t e d  
s p e c i e s  i n  d i f f e r e n t  g e n e r a ,  e x t e n d  i t  t o  s p e c i e s  i n  t h e  s a m e  g e n u s .  
T h e  p r e l i m i n a r y  r e s u l t s  o b t a i n e d  u s i n g  e l e c t r o p h o r e t i c  m o b i l i t i e s  a n d  
g e n e r a l  p a t t e r n s  o f e y e  M D H  a n d  L D H  i n  a  f e w  r e p r e s e n t a t i v e  s p e c i e s  f r o m  
T i l a p i a ,  H a p l o c h r o m i s  a n d  A s t a t o r e o c h r o m i s  c a n  b e  s u m m a r i s e d  a s  
f o l l o w s :  
( a )  M D H  a n d  L D H  p a t t e r n s  e x h i b i t e d  i n  t h e  s t a r c h  g e l s  w e r e  c o n s i s t e n t  
L  
i n  m a n y  s p e c i m e n s  o f  o n e  s p e c i e s  e x a m i n e d .  T h e s e  p a t t e r n s  w e r e  
i n d e p e n d e n t  o f  t h e  l o c a t i o n s  w h e r e  t h e  s p e c i m e n s  w e r e  c o l l e c t e d .  
( b ) 	  t h e  g e n e r a l  L D H  p a t t e r n  i n  t w o  T i l a p i a  s p e c i e s  w a s  s i g n i f i c a n t l y  
d i f f e r e n t  f r o m  t h a t  o f  H a p l o e h r o m i s  a n d  A s t a t o r e o e h r o m i s .  
( c ) 	  H a p l o e h r o m i s  a n d  A s t a t o r e o e h r o m i s  h a d  i d e n t i c a l  L D H  p a t t e r n s  o f  
s a m e  e l e c t r o p h o r e t i c  m o b i l i t i e s .  
( d ) 	  T .  z U l U  a n d  T .  n i l o t i e a  c o u l d  b e  d i s t i n g u i s h e d  f r o m  e a c h  o t h e r  f r o m  
t h e  e l e c t r o p h o r e t i c  m o b i l i t i e s  o f  t h e i r  L D H  t y p e s .  T h e y  a l s o  p o s s e s s  
d i f f e r e n t  n u m b e r  o f  L D H  t y p e s .  
( e ) 	  M D H  p a t t e r n s  i n  T .  n i l o t j e a ,  T .  z i l l i i ,  H .  m i e h a e l i  a n d  A s t a t o r e o e h r o ­
m i s  w e r e  c h a r a c t e r i s t i c  o f  e a c h  s p e c i e s .  
I t  i s  h o p e d  t h a t  w i t h  e x a m i n a t i o n  o f  t h e s e  a n d  m o r e  e n z y m e s  i n  
1 2  
d i f f e r e n t  t i s s u e s  i n  m a n y  s p c  
b e  r e v e a l e d  a n d  t h e s e  d i f f e r ' "  
R o u t i n e  s t o c k i n g  o f  t h e  .  
c i a l l y  w i t h  s p e c i m e n s  f r o m  a r t  
P o l y p / e r u s  a n d  L a t e s  w e r e  0 1  
M o b u t u  ( L a k e  A l b e r t )  u s i ,  
P o l y p t e r u s  s p e c i m e n s  s u r v i v e  
m a d e  d u r i n g  t h e  h o t t e s t  p e d  
r a t e .  
C l a r i a s ,  S y n o d o n t i s  a n d  J  
v i v a l  a n d  g r o w t h  r a t e s  i n  t l  
v e r y  d e l i c a t e  a n d  a l w a y s  v u l '  
M a n y  H a p l o e h r o m i s  s p e c i e s  
v i r o n m e n t .  
1 . 4  A '  
W i t h  t h e  i n c r e a s e  i n  d e p a  
k e e n  i n t e r e s t s  i n  p u r s u i n g  s u .  
f i s h e s ,  t a g g i n g  e x p e r i m e n t s  ,  
a q u a r i a  t a n k s  w e r e  c o n s t r o c t e  
T a g  r e t e n t i o n  a n d  s h e d d i .  
. t h e  m o n o f i l a m e n t  n y l o n  t a g  0  
G r o w t h  r a t e  o f  T i l a p i a  s  
S s e n t o n g o .  G r o w t h  r a t e  o f  H .  
b w a k i  f o r  a b o u t  8  m o n t h s  u  
A v e r a g e  g r o w t h  r a t e  p e r  m O l  
m o n t h )  p r o b a b l y  b e c a u s e  o f  < k  
o n  g r o w t h  r a t e  m o r e  s p a c e  h '  
h a v e  b e e n  c o n s i d e r e d .  
O n  b r e e d i n g  b e h a v i o u r  . . .  
s e r v a t i o n s  h a v e  b e e n  r e c o r d e d  
c h a n g e  t h e  g e n e r a l  b e h a v i o u r  
o b s e r v e  a  p r e d a t o r y  H a p l b c h r .  
t h o u g h  t h e  n u m b e r  o f  p r e y  r n a  
a  c o m m o n  o b s e r v a t i o n  a m o n g  
t h e  b r o o d  w h e n  t h e  f e m a l e  i s  
b e h a v i o u r  t o  a n a l y s e .  
I•indicated a large proportion of breeding 
y one time. Beach seining work points 
breeding cichlids. 
11 collection improved over that of the 
IS remained a very rare species in the 
letoria. Astatoreochromis was the most 
/oli/apia and lastly Macropleurodus, 
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·omis taxonomy relied very much on the 
:ters coupled w.ith anatomical features to 
such a high degree of similarity in their 
eir ta.x.onomy becomes very complicated. 
examine species differences at molecular 
ducts. 
tS spent on familiarisation with the tech­
rk involved preparation ofbufIer systems, 
~ agents and learning staining techniques, 
\alate dehydrogenase (MDH) and Lactate 
lied using horizontal Starch gel eleetro­
e new technique was to apply it to species 
ill), and then if it successfully separated 
'it to species in the same genus. 
led using electrophoretic mobillties and 
'...DH in a few representative species from 
Itoreochromis can be summarised as 
Ibited in the starch gels were consistent 
oocies examined. These patterns were 
here the specimens were collected. 
two Tilapia species was significantly 
'omis and AstatoreQcnromis. 
romis had identical LDH patterns of 
~ distinguished from each other from 
f their LOH types. They also possess 
zi!m, H. michaeli and Astatoreocnro· 
pecies. 
on	 of these and more enzymes in 
different tissues in many species more differences at molecular levels will 
be revealed and these differences could be of great taxonomic significance. 
1.3 AQUARIUM 
Routine stocking of the Aquarium continued throughout 1973, espe­
cially with specimens from areas in the vicinity ofJinja. A large collection of 
Polyplerus and Lales were obtained from Butiaba and Wanseko on Lake 
Mohutu (Lake Alhert) using gillnet, and beachseines. Many of the 
Polyplerus specimens survived but all the Lates died. The collection was 
made during the hotlest period in that area, and this lowered the survival 
rate. 
C/arias, Synodnntis and Tilapia species continued to show good' sur~ 
vival and growth rates in the aquarium. However, Bagrus seems to be 
very delicate and always vulnerable to skin damage ~nd fungal diseases. 
Many Haplochromis species seem to adjust very quickly to aquaria en~ 
vironment. 
1.4 AQUARIA STUDIES ' 
With the increase in departmental staff several biologists have shown 
keen interests in pursuing such studies as breeding ,and feeding habits of 
fishes, tagging experiments and growth rates. As· a result of this more 
aquaria tanks were constructed to meet the interests of the biologists. 
Tag retention and shedding studies were followed by Tom Peck using 
. the monofilament nylon tag on some TiJapia species. 
Growth rate of Tilapia species is soon to be followed hy George 
•	 Ssentongo. Growth rate of H. obesus has 'ben followed by Pereli Basasi­
bwaki for about 8 months using young fish just released by a female. 
Average growth rale per month for 'the 8 months was poor (5.0 mm)! 
month) probably because of density problems and type of diet. To improve 
on growth rate more space has heen provided and different types of diet 
have been considered. 
On breeding behaviour and feeding behaviour not many direct ob~ 
servations have been recorded in the artificial environment which seems to 
change the general behaviour of many fishes. Thus very rarely does one 
observe a predatory Hap/ochromis capture its prey (a small Hap/ochromis) 
though the number of prey may be very high in the aquarium. However, 
a common observation among some brooding females is that ofswallowing 
the brood when the female is brought in the aquaria tanks - a strange 
behaviour to analyse. 
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I1 . 5  A G E  A N D  G R O W T H  S T U D I E S  
T h e  n e w l y  e s t a b l i s h e d  K i s u m u  S u b s t a t i o n  w a s  e a r m a r k e d  t o  u n d e r t a k e  
s t u d i e s  i n t o  a g e  a n d  g r o w t h .  
M r .  B .  W a n j a l a  t h e r e f o r e  c o n t i n u e d  w o r k  a l r e a d y  s t a r t e d  b y  M r .  T .  
P e c k  o n  t h e  l a t t e r ' s  r e t u r n  t o  t h e  U n i t e d  S t a t e s  i n  M a r c h .  L a t e r  h o w e v e r ,  
D r .  J .  R i n n e ' s  a r r i v a l  i n  S e p t e m b e r  e n a b l e d  t h i s  p r o g r a m m e  t o  p r o c e e d  
v i g o r o u s l y .  
T h e  p r o b l e m s  o f  a g i n g  f i s l ; t  i n  t h e  T r o p i c s  h a v e  c o n f o u n d e d  f i s h e r y  
S c i e n t i s t s  o v e r  s o m e t i m e  n o w .  T h i s  p r o g r a m m e  t h e r e f o r e  a i m e d  a t  c r a c k i n g  
t h e  i n t e r p r e t a n t i q n  o f  r i n g  f o r m a t i o n s  o n  h a r d  s k e l e t a l  s t r u c t u r e s  e . g .  
s c a l e s ,  v e r t e r b r a e a n d  o t o l i t h s .  A t  t h e  s a m e  t i m e  a  c o m p e r a t i v e  s t u d y  ' < l a s  
m o u n t e d  o n  t h e  a g e  a n d  g r o w t h  o f  i d e n t i c a l  f i s h  s p e c i e s  i n  t h e  N y a n z a  
G u l f  a n d  t h o s e  i n  t h e  a r t i f i c i a l  a n d  s e m i - a r t i f i c i a l  e n v i r o n m e n t s  s u c h  a s  
p o n d s ,  a q u a r i a  a n d  C a g e s  r e s p e c t i v e l y .  T h e  s t u d i e s  i n  t h i s  c a t e g o r y  
i n c l u d e d  d e t e r m i n a t i o n  o f  t h e  e f f e c t s  o f  m o n o  a n d  ( d u a l ) - s e x  c u l t u r e s  a s  
g e n e r a l l y  o b s e r v e d  i n  f i s h  f a r m i n g  a n d  a  r e l l e c t i o n  o f  s e x  r a t i o  i n  t h e  
n a t u r a l  g r o w t h  o f  f i s h e s .  
F i n - c l i p p i n g  a n d  t a g g i n g  w e r e  u s e d  t o  i d e n t i f y  a n d  f o l l o w  i n d i v i d u a l  
f i s h e s ;  t h e  f o n n e r  w a s  u s e d  f o r  y o u n g  f i s h  l e s s  t h a n  9  c m  a n d  t h e  l a t t e r  
f o r  t h e  r e s t  o f  t h e  l a r g e  C i c h l i d s  a n d  t h e  C a t f i s h e s  w h i c h  a r e  o f  g r e a t  
e c o n o m i c  i m p o r t a n c e  i n  t h e  N y a n z a  G u l f .  
I t  i s  n o t  y e t  e s t a b l i s h e d  w h e t h e r  t h e  r i n g s  s e e n  o n  t h e  b o n y  p a r t s  r e ­
p r e s e n t  a g e ,  s p a w n i n g  s e q u e n c e  o r  c l i m a t i c  c h a n g e .  S c a l e s ,  v e r t e b r a e  a n d  
o t o l i t h s  w e r e  c o l l e c t e d  f r o m  t h e  m o n o  a n d  d u a l - s e x  c u l t u r e s  i n  t h e  p o n d s  
t o  t r y  a n d  s t u d y  t h e  e f f e c t s  o f  s p a w n i n g  o n  r i n g  f o r m a t i o n .  
C o r r e s p o n d i n g  s p e c i e s  o f  s i m i l a r  s i z e s  f r o m  t h e  G u l f  t o  t h o s e  i n  p o n d s  
a n d  c a g e s  w e r e  c o n c u r r e n t l y  s t u d i e s  t o  r e v e a l  i f  t h e r e  w a s  a n y  s i m i l a r i t y  
i n  t h e  f o r m a t i o n  o f  r i n g s  o n  t h e  v a r i o u s  p a r t s .  
T h e  s p e c i m e n s  f r o m  t h e  G u l f  w e r e  c o l l e c t e d  b y  b e a c h - s e i n i n g ,  
b o t t o m  t r a w l i n g ,  g i l l - n e t t i n g  a n d  s o m e t i m e s  p u r c h a s i n g  f r o m  t h e  C o m m e r ­
c i a l  F i s h e r m e n .  F r o m  t h e  s a m e  s p e c i m e n ,  s c a l e s ,  s p i n e s .  v e r t e b r a e  a n d  
o t o l i t h s  w e r e  c o l l e c t e d  t o  a s c e r t a i n  r e a d a b i l i t y ,  c o r r e l a t e  t h e  r i n g  p a t t e r n s  
a n d  t o  d e t e r m i n e  t h e  m o r e  f e a s i b l e  m e t h o d  o f  i n t e r p r e t i n g  r i n g  f o r m a t i o n .  
A l s o  l e n g t h  f r e q u e n c i e s  w e r e  c o m p a r e d  w i t h  t h e  s e q u e n c i e s  o f  r i n g s  a n d  
t h e  r a d i i .  
M a n y  s k e l e t a l  s t r u c t u r e s  h a v e  s o  f a r  b e e n  c o l l e c t e d ,  b u t  a c t u a l  e x a m ­
i n a t i o n  h a s  n o t  b e e n  d o n e  d u e  t o  n o n - a r r i v a l  o f  a  s c a l e  r e a d e r  a n d  t h e . 
  
m i c r o - s e c t i o n a l  b o n e  c u t t e r .  W h e n  t h e y  d o  t h e  a n a i y s i s  w i l l  b e  g r e a t l y  b o o ­ 

.  s t e d .  A n a l y s i s  o f t h e  c a l c i u m  c o n t e n t  o f  t h e  s c a l e s ,  g o n a d s  a n d  t h e  s e r u m  o f 
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t h e  v a r i o u s  s p e c i e s  a t  t h e  d i f f e r e l  
s t u d i e d  s i n c e  r i n g s  a r e  e s s e n t i ,  
d e p o s i t i o n  o n  t h e  b o n y  a n d  k e r  
C a g e  a n d  P o n d  E x p e r i m e n t s  
G r o w t h  i n  a r t i f i c i a l  a n d  s e n  
p o n d s  w e r e  m o u n t e d  u s i n g  T o  
m o , S s a m b i c u s .  T h e  p o n d s  w e r e  a l  
0 . 5  m e t r e s  d e e p  w h e r e a s  t h e  " "  
w a t e r .  L a r g e  a q u a r i a  6 0 x  1 2 0 x  
t o  t r a n s f e r  o f  s p e c i m e n s  t o  t h e  
z a t i o n  o f  p o n d s  " , i t h  l i m e ,  t h e y  
w a t e r .  T i l a p i a  a n d  C l a , i a s  s p e c i  
K e n d u  B a y .  T o  i d e n t i f y  i n d i v i d l  
e i t h e r  f i n  c l i p p e d  o r  t a g g e d  u s i n  
h e t t i "  t a g s .  
T a g  l o s s  o f  c a u d a l l y  t a g g e d  f i  
t h e  D e n n i s o n  o n e s .  H o w e v e r  t  
p e r c e n t  f o r  e a c h  s u c c e s s i v e  w e e ]  
t h e r e  w a s  h i g h e r  t a g  l o s s  t h a n  1  
p o s i t i o n  t h a n  i n  t h e  c a u d a l  r e g i  
a b o u t  t w i c e  t h a t  o f  t h e  t a g g e d  S j  
o n l y .  N o  s i g n i f i c a n t  d i f f e r e o C C l  
t a g g e d  o r  u n t a g g e d  f i s h  w i t h  g i n  
1 . 6  E N G R A U  
C o m m e r c i a l  c a t c h  r e e o r d s  f  
L a k e  V i c t o r i a  i n d i c a t e  t h a t  t h i s  S J  
I t  i s  p e l a g i c  a n d  i s  c a u g h t  b y  l i g h  
l a m p s .  D r .  O k e d i  c o n t i n u e d  t o  C l  
t h e  e s t a b l i s h m e n t  o f  t h e  S u b s t a t i (  
w i l l  b e  i n t e n s i f i e d  p r e l i m i n a r y  0 1  
o f  t h i s  s p e c i e s  i s  g i v e n  e l s e w h e r e  
1 . 7  N I L E  l  
D r .  O k e d i  c o n t i n u e d  h i s  i n t e  
p r e o c c u p a t i o n s ,  h i s  w o r k  i s  s t i l l  
M a s e s e  F i s h  L a n d i n g .  R e g u l a r  ~ 
t a i n e d  a n d  d a t a  i s  s l o w l y  a c c u m u l  
c h a r a c t e r i s t i c s  o f  L a t e s  f r o m  th~ 
A n  e n o r m o u s  a m o u n t  o f d a t a  h a l l  
t h i s  t o  p u n c h  c a r d s  a n d  l a t e r  t o  1  
STUDIES 
ion was earmarked to undertake 
work already started by Mr. T. 
IStates in March. Later however, 
.bled this programme to proceed 
Tropics have confounded fishery 
'amme"therefore aimed at cracking 
on hard skeletal structures e.g. 
,me time a comperative study was 
:ntical fish species in the Nyanza 
ni-artificial environments such as 
r. The studies in this category 
•mono and (dual)-sex cultures as 
a reflection of sex ratio in the 
to identify and follow individual 
fish less than 9 cm and the latter 
the Catfishes which are of great 
Uf. 
: rings seen on the bony parts re­
atic change. Scales, vertebrae and 
"'d dual-sex cultures in the ponds 
, on ring formation. 
os from the Gulf to those in ponds 
reveal if there was any similarity 
parts. 
'Ore collected by beach-seining, 
ines purchasing from the Commer­
len, scales, spines, vertebrae and 
ability, correlate the ring patterns 
.00 of interpreting ring formation. 
: with the sequencies of rings and 
r been collected, but actual exam­
-arrival of a scale reader and the. 
10 the analysis will be greatly boo­
the scales, gonads and the serum of 
the various species at t~e different stages of gonads maturation will also be 
studied since rings are essentially caused by various trends of calcium 
deposition on the bony and keratinous parts. 
Cage and Pond Experiments 
Growth in artificial and semi-artificial environments using cages and 
ponds were mounted using Tilapia nilotica, Tilapia zilli and Clarias 
mossambicus. The ponds were about 0.05 hectares each and approximately 
0.5 metres deep whereas the cages were l.l x 1.5 x 3.0 m and immersed 
water. Large aquaria 60x 120x 100 cm were used as holding tanks prior 
to transfer of specimens to the cages or to the ponds. After initial fertili­
zation of ponds ....ith lime, they were filled with continually flowing lake 
water. Tilapia and Clarias specimens were obtained from a fish form in 
Kendu Bay. To identify individual fish for growth increments, they were 
ei~her fin clipped or tagged using the Dennison :'Flag" and Floy "Spag­
hetti" tags. 
Tag loss of caudally tagged fish was lower with the Floy tag than with 
the Dennison ones. However tag shadding was observed at about 10 
percent for each successive week of tests. But for T. nilotica and T. zilli 
there was higher tag loss than the fish were tagged in the dorso-lateral 
position than in the caudal region. The growth of unta!!ged T. zilli was 
about twice that of the tagged specimens, taking body length increments 
only. No significant differences were observed in the catchability of 
tagged or untagged fish with gillnets. 
1.6 ENGRAULICYPRIS STUDIES 
Commercial catch records from Tanzanian and Kenyan waters of 
Lake Victoria indicate that this species is becoming increasingly important. 
It is pelagic and is caught by light fishing at night using kerosine pressure . 
I!lmps. Dr. Okedi continued to collect biometric data and it is hoped with 
the establishment of the Substations in Kisumu and Mwanza that the work 
will be intensified preliminary observations on the population structure 
of this species is given elsewhere in the report. 
l.7 NILE PERCH STUDIES 
Dr. Okedi continued his interest in the Nile Perch but due to other 
preoccupations, his work is still limited to Lake Victoria and more so to 
Masese Fish Landing. Regular sampling on thrice weekly basis is main­
tained and data is slowly accumulating on growth, feeding and population 
characteristics of Lates from thc north-eastern waters of Lake Victoria. 
An enormous amount of data has been collected and it is hoped to transfer 
this to punch cards and later to be analysed using Computer. 
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I2 .  R E S O U R C E  E V A L U A T I O N  
2 . 1  E V A L U A T I O N  O F  T H E  F I S H E R Y  R E S O U R C E S  O F  L A K E  
K I T A N G I R I ,  R U K W A  A N D  B A B A T I  
E A F F R O ' s  o b j e c t i v e  i n  c a r r y i n g  o u t  a  p r o g r a m m e  o f  r e s o u r c e  s u r v e y  
i n  t h e  a b o v e  t h r e e  T a n z a n i a  L a k e s  w a s  t o  e s t a b l i s h  p o p u l a t i o n  c h a r a c t e r ­
i s t i c s ,  c a t c h  p e r  u n i t  o f  e f f o r t ,  g i l l n e t  s e l e c t i v i t y ,  s e a s o n a l i t y  p a t t e r n s  i n  
c a t c h  a n d  e f f o r t  a n d  t o  i n d i c a t e  s u i t a b l e  m a n a g e m e n t  s t r a t e g i e s .  T h e  
p r o g r a m m e  w a s  i m p l e m e n t e d  b y  M r .  N h w a n i  t h e  O f f i c e r  i n  c h a r g e  o f  t h e  
M w a n z a  S u b s t a t i o n .  
L a k e  K i / a n g i r i  
S S E N T O N G O  ( 1 9 7 3 )  h a s  r e v i e w e d  t h e  f i s h e r y  o f  L a k e  K i t a n g i r i ,  H e  
s t a t e s  t h a t  t h r e e  f i s h e r y  s u r v e y s  h a v e  b e e n  m a d e  o n  t h e  f i s h e r y  o f  t h i s  
l a k e  d u r i n g  1 9 6 4 ,  1 9 6 8  a n d  1 9 7 2 .  F o u r  s p e c i e s  h a v e  b e e n  i d e n t i f i e d  i n  t h e  
c o m m e r c i a l  f i s h  l a n d i n g s .  T h e s e  s p e c i e s  a r e  P r O l o p t e r u s  a e l h i o p i c u s ,  
C l a r i a s  m o s s a m b i c u s ,  T i / a p i a  e s c u l e n / a  T i / a p i a  a m p h i m e l a s  a n d  T i / a p i a  
h y b r i d s .  
T h e  r e v i e w  s h o w s  t h a t  t h e r e  h a s  . b e e n  a  p r o g r e s s i v e  i n c r e a s e  i n  f i s h i n g  
e f f o r t  ( b o t h  g i l l n e t s  a n d  h o o k s )  a n d  a  d e c r e a s e  i n  t h e  l a n d e d  c a t c h  d u r i n g  
t h e  y e a r s  1 9 6 7  t o  1 9 7 0 .  T h i s  i s  s a i d  t o  b e  o n e  o f  t h e  i n d i c a t o r s  t h a t  t h e  
f i s h e r y  i s  b e i n g  o v e r  h a r v e s t e d .  I n  o r d e r  t o  s a v e  t h e  f i s h e r y  f r o m  t o t a l  
c o l l a p s e ,  S s e n t o n g o  r e c o m m e n d s  a  n u m b e r  o f  a c t i o n s  t h e  m o s t  i m p o r t a n t  
b e i n g :  
( i )  P r o h i b i t i o n  o f  u s e  o f  g i l l n e t s  o f  m e s h  s i z e s  l e s s  t h a n  8 8 . 9  m m  i n  o r d e r  
t o  a v o i d  t h e  c a p t u r e  o f  i m m a t u r e  T i l a p i a  s p p .  
( i i )  P r o h i b i t i o n  o f  b e a t i n g  o f  w a t e r  w i t h  p o l e s  t o  d r i v e  f i s h  i n t o  gillnet~ 
a s  t h i s  d e s t r o y s  t h e  g i l l n e t  s e l e c t i v i t y  c h a r a c t e r i s t i c s  a n d  t h u s  l e a d s  t o  
i n d i s c r i m i n a t e  c a p t u r e  o f  f i s h  o f  a l l  s i z e s .  
( i i i )  L i m i t a t i o n 	  o f  t h e  n u m b e r  h o o k s  i n  u s e  o f  c o n t r o l  h a r v e s t i n g  o f  
P r % p / e r u s  a n d  C l a r i a s .  
( i v )  I m p r o v e m e n t s 	  o f  a c c e s s  r o a d s  a n d  f i s h  p r o c e s s i n g  f a c i l i t i e s  s o  a s  t o  
e a s e  t h e  f i s h i n g  p r e s s u r e  d u r i n g  t h e  d r y  s e a s o n  b y  s p r e a d i n g  t h e  
f i s h i n g  e f f o r t  e v e n l y  o v e r  t h e  w h o l e  y e a r  a n d  t h u s  a v o i d  d a m a g e  t o  t h e  
a g e  s t r u c t u r e  o f  t h e  e x p l o i t a b l e  s t o c k s .  
( v ) 	  R e g u l a t i o n  o f  t h e  v o l u m e  o f  w a t e r  l o s t  t h r o u g h  t h e  e m u e n t  S i b i t i  
R i v e r  i n  o r d e r  t o  s t a b i l i s e  t h e  w a t e r  l e v e l  o f  t h e  l a k e .  
B y  t h e  e n d  o f  t h e  y e a r ,  n o  r e a c t i o n  h a d  b e e n  r e c e i v e d  f r o m  t h e  f i s h e r i e s  
A u t h o r i t i e s  o f  t h e  T a n z a n i a  G o v e r n m e n t  a s  t o  w h e t h e r  o r  n o t  t h e s e  
.  r e c o m m e n d a t i o n s  w e r e  a c c e p t a b l e  a n d  w h e t h e r  t I l e y  w o u l d  b e  i m p l e ­
m e n t e d .  I t  w a s  t h u s  d e c i d e d  t o  g i v e  t i m e  f o r  t h e  G o v e r n m e n t  t o  c o n s i d e r  
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t h e s e  r e c o m m e n d a t i o n s  a n d  t h a t  
a c t i o n  h a d  b e e n  t a k e n  o n  S s e n t o I  
L a k e  R u k w a .  
A c c o r d i n g  t o  M A N N  ( 1 9 6 7 )  
d a t e  a s  f a r  b a c k  a s  1 8 9 9  w h e n  D  
f i s h 	  s p e c i e s  w h i c h  h e  d e p o s i t e d  ,  
H o w e v e r ,  t h e  f i r s t  o r g a n i s e d  s u r v e  
M i s s  R i c a r d o  a n d  M i s s  O w e n  •  
R i c a r d o  r e c o r d e d  2 4  f i s h  s p e c i e s  ,  
t h e n  a  f u r t h e r  t h r e e  s p e c i e s  h a v e  b  
M a n n  c o n d u c t e d  a  s u r v e y  o f t h .  
1 9 6 3  d u r i n g  t h e  d r y  s e a s o n  a n d  
d u r i n g  t h e  r a i n y  s e a s o n .  A t  t h i s  t i l  
b a s e d  o n  g i l l  n e t t i n g  a n d  h o o k s  ( I ,  
T i / a p i a  r u k w a e n s i s ,  t h e  o n l y  T i / a p i J  
c a u g h t  i n c l u d e d  M o r m y r u s  s p p .  H J  
h o o k s  w e r e  m a i n l y  C l a r i a s  a n d  H y  
T h e  b i o l o g i c a l  s t u d i e s  s o  f a r  ,  
l i m i t e d  t o  s p e c i e s  c o m p o s i t i o n  o f  t  
s t r u c t u r e  o f  t h e  e x p l o i t e d  p o p u l a t i <  
a t  f i r s t  m a t u r i t y  a s  w e l l  a s  r e l a t i v e  
l a c k i n g .  I t  w a s  h o p e d  t h a t  a  r e s e a  
s t a r t e d  i n  O c t o b e r ,  1 9 7 3  b u t  d u e  f A  
p o s s i b l e .  N e v e r t h e l e s s ,  t h e  s u r v e y  w  
n e w  L a n d  R o v e r s  a r e  p u r c h a s e d  f o  
L a k e  B a b a t i  
L a k e  B a b a t i  i s  a  s m a l l  n a t u r a l  ~ 
s o u t h  o f  A r u s h a  a t  t h e  j u n c t i o n  o f  
S i n g i d a / M w a n z a  r o a d s .  T h e  l a k e  i s  
t o  3 . 2  k m  ( I  t o  2  m i l e s )  w i d e .  I t  U  
B a b a t i  t o w n  a t  i t s  N o r t h e m  t i p .  
C o m m e r e i a l  f i s h i n g  o n  t h e  L a k e  
r e c o r d e d  f i s h  c a t e h e s  w e r e  i n  1 9 7 0  h i  
d e c l i n e d  s o  t h a t  b y  t h e  e n d  o f  1 9 7 2  
h a r v e s t  ( T a b l e  I ) .  
T h i s  c o n t i n u e d  f a l l  i n  l a n d e d  C  
F i s h e r i e s  D i v i s i o n  a n d  f i s h e r m e n .  I  
c l o s e d  t o  f i s h i n g  f o r  a  p e r i o d  o f  s i x  I  
I&VALUATION 
fIERY llFSOURCES OF LAKE 
,TI 
,ut a programme of resource survey 
ts to establish population character­
t selectivity, seasonality patterns in 
itable management strategies. The 
Nhwani the Officer in charge of the 
d the fishery of Lake Kitangiri, He 
, been made on the fishery of this 
lT species have been identified in the 
lecies are Protopterus aethiopicus, 
Ita Tilapia amphimeias and Tilapia 
!C"Il a progressive increase in fishing 
decrease in the landed catch during 
to be one of the indicators that the 
'rder to save the fishery from total 
Imber of actions the most important 
.esh sizes less than 88.9 mm in order 
, Tilapia spp. 
with poles to drive fish into gillnets 
lIity characteristics and thus leads to 
all sizes. 
$ in use of control harvesting of 
n.d fish processing faeilities so as to 
~ the dry season by spreading the 
" year and thus avoid damage to the 
locks. 
,ter lost through the effiuent Sibiti 
,ter level of the lake. 
had been received from the fisheries 
lIDent as to whether or not these 
nd whether they would be imple­
ime for the Government to consider 
these recommendations and that further research would be carried after 
action had been taken on Ssentongo's recommendations. 
lAke Rukwa, 
According to MANN (1967), studies on the fishes of Lake Rukwa 
date as far back as 1899 when Dr. C. FueHenbom made a collection of 
fish species which he deposited with the Zoological Museum in Berlin. 
However, the first organised survey of the fisheries were made in 1936 by 
Miss Ricardo and Miss Owen whose results were published in 1939. 
Ricardo recorded 24 fish species as occurring in Lake Rukwa but since 
then a further three species have been added. 
Mann conducted a survey of the fishery between August and September 
1963 during the dry season and between January and February 1964 
. during the rainy season. At this time, the commercial fishery was mainly 
based on gill netting and hooks (long lines). Gillnet catches were mainly 
Tilapia rukwaensis, the only Tilapia species found in the lake. Other fish 
caught included Mormyrus spp. Hydrocyon spp and Clarias. Catches from 
hooks were mainly Clarias and Hydrocyan. 
The biological studies So far carried out on Lake 'Rukwa have been 
limited to species composition of the fish. Information' of the population 
structure of the exploited population in terms of size composition, length 
at first maturity as well as relative abundance and gear selectivity is still 
lacking. It was hoped that a research programme on this lake could be 
started in October, 1973 but due to lack of suitable transport it ws not 
possible. Nevertheless, the survey will be carried out in 1974 as SOon as the 
new Land Rovers are purchased for this station. 
lAke Baball
• Lake Babati is a small natural lake situ~ted about 168 km (106 miles) 
south of Arusha at the junction of the Arusha-Dodoma and Arusha­
Singida/Mwanza roads. The lake is abQut 12.8 km (8 miles) long and 1.6 
to 3.2 km (1 to 2 miles) wide. It lies in a north to south direction with 
Babati town at its Northern tip. 
Commercial fishing on the Lake started in the early 1960s. The highest 
• recorded fish catches were in 1970 but since that year catches have steadily 
declined so that by the end of 1972, the catch was only 50% of the 1970 
harvest (Table I). 
This continued fall in landed catch was a cause of concern to the 
Fisheries Division and fishermen. Hence in March 1973, the lake was 
closed to fishing for a period of six months until the end of August, 1973. 
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I n  m i d - A u g u s t ,  t h e  R e g i o n a l  F i s h e r i e s  O f f i c e r  A r u s h a ,  u n d e r  w h o s e  
i c a I  Z O n e s  o f  T a n z a n i a  w a t e r s  0  
j u r i s d i c t i o n  t h e  l a k e  f a l l s ,  r e q u e s t e d  E . A . F . F . R . O .  t o  c a r r y  o u t  a  f i s h e r y  
A s s e s s m e n t  S u r v e y  ( C . A . S . ) .  
s u r v e y  o f  t h e  l a k e  b e f o r e  i t  i s  o p e n e d  f o r  f i s h i n g  i n  o r d e r  t o  a s s e s s  t h e  
2 .  R e g u l a r  p e r i o d i c  e x p e r i m e n t a l !  
s t a t u s  o f  t h e  f i s h e r y  a n d  c o n s e q u e n t l y  r e c o m m e n d  m c a s u r e s  f o r  t h e  
m e s h  s i z e s .  T h e  p u r p o s e  o f  t h i s  
r e g u l a t i o n  w h i c h  w o u l d  r e s u l t  i l l  a  r a t i o n a l  m a n a g e m e n t  o f  t h e  r e s o u r c e .  ( a )  T o  c o m p a r e  c o m m e r c i a l  a n ,  
e r i s t i c s .  
D u e  t o  s o m e  d i f f i c u l t i e s  i n  o b t a i n i n g  c q u i p m e n t  a n d  t r a n s p o r t ,  a  ( b )  T o  s t u d y  c a t c h  c o m p o s i t i o l  
s u r v e y  w a s  n o t  c a r r i e d  o u t  u n t i l  N o v e m b e r ,  1 9 7 3 .  I t  w a s  d o n e  b y  o p e r a t i n g  s p e c i e s ,  r e l a t i v e  a b u n d a n c e  t  
e x p e r i m e n t a l  g i l l n e t s  o f  v a r i o u s  m e s h  s i z e s  a t  d i f f e r e n t  s e l e c t e d  s t a t i o n s  - s p a t i a l  d i s t r i b u t i o n  p a t t e r n  
o n  t h e  l a k e .  T h i s  w a s  i n  o r d e r  t o  o b t a i n  i n f o r m a t i o n  o n :  
c h a r a c t e r i s t i c s  o f  t h e  v a r i o u s ,  
s t r u c t u r e  o f  t h e  e x p l o i t a b l e  S l  
( i )  S p e c i e s  c o m p o s i t i o n  o f  t h e  c o m m e r c i a l l y  e x p l o i t e d  s t o c k s .  
T h e s e  s t u d i e s  a i m e d  a t  i n d i c a t i n !  
( i i )  T h e  p o p u l a t i o n  s t r u c t u r e ,  s i z e  c o m p o s i t i o n  a n d  l e n g t h  a t  f i r s t  m a t u r i t y  
a u d  y i e l d  t r e n d s  a n d  g e n e r a t e  u s e f u l  
o f  t h c  e x p l o i t e d  f i s h  s p e c i e s  o n  w h i c h  t o  b a s e  t h e  r e c o m r r e n d a t i o n  o f  
a t i o n  o f  t h e  f i s h e r y ;  p a r t i c u l a r l y  i n  t l  
s u i t a b l e  m e s h  s i z e  t o  u s e  o n  t h e 1 a k e .  
s e a s o n s  a n d  p l a c e s  m o s t  ( o r  l e a s t )  s u i u  
( i i i )  G e a r  s e l e c t i v i t y  o f  t h c  c o m m e r c i a l  s p e c i e s .  
( i v )  E s t i m a t e  o f  t h e  rel~tive a b u n d a n c e  o f  t h c  e x p l o i t e d  s t o c k s  t a s e d  o n  
•  
w i t h  a  v i e w  t o  p e r p e t u a t i n g  t h e  b i o l o g i  
f i s h e r y  i n d u s t r y .  
c a t c h  p e r  u n i t  e f f o r t .  
( v )  S p a t i a l  d i s t r i b u t i o n  o f  t h e  e x p l o i t e d  s p e c i e s .  
2 . 3  T R A W L  A N D  B E A C H  S E  
D a t a  c o l l e c t e d  w e r e  a n a l y s e d  a n d  p r e l i m i n a r y  o h s e r v a t i o n s  a r e  g i v e n  
T h e  S o u t h e r n  w a t e r s  o f  L a k e  V i e t o  
e l s e w h e r e  i n  t h i s  r e p o r t .  
t r a d u c t i o n  o f  e x p e r i m e n t a l  a n d  c o m m f .  
c o - o p e r a t i o n  o f  t h e  T a n z a n i a  F i s h e r i e s  
T a b l e  1 :  F i s h  c a t c h  a n d  v a l u e :  L a k e . , B a b a t i  f o r  t h e  y e a r s  1 9 7 0  t o  1 9 7 3  
i  
Y e a r .  
T I l a p i a  s s p  
C t a r i a s  
T o t a l  
w e r e  a b l e  t o  c o n d u c t  a  s u r v e y  o f  t h e  c a 1  
B a r k e r  o f  E A F F R O  M w a n z a  S u b s t a t i ,  
t h e  s a m e  t i m e  c a r r i e d  o u t  a  s t u d y  o f  t h e  
w r  ( m e t r i c  Y a l u e  i n  W T  ( m e t r i c  V a l u e  i n  
w r  ( m e t r i c  V a l u e  i n  
b e a c h  s e i n e  f i s h i n g  w h i c h  i s  s o  a c t i v e  i  
t o n s )  
S h 5 .  
t o n s )  
S m .  
t o n s )  
S m .  V i c t o r i a .  T h i s  w o r k  i n c l u d e d  a m o n g s t  0 1  
1 9 1 0  
1 9 7 1  
1 9 7 2  
1 9 7 3  
9 4 3 . 9  6 5 8 , 2 5 9 . 5  0 . 5 1  3 1 4 . 0  
9 4 4 . 4 t  
8 0 6 . 6  3 3 1 , 2 5 9 . 5  1 . 3  
4 , 5 0 0 . 0  8 1 3 . 9  
3 7 1 . 9  1 7 1 , 6 0 0 . 0  
9 6 . 2  
8 3 , 3 0 0 . 0  4 6 8 . 1  
2 0 5 . 0  
1 8 8 , 8 0 0 . 0  
9 0 . 0  
1 2 , 3 0 0 . 0  2 9 5 . 0  
S o u r c e :  R e g i o n a l  F i s h e r i e s  O f f i c e ,  A r u s h a ,  T a n z a n i a .  
2 . 2  G I L L N E T  A N D  L O N G L I N E  S U R V E Y  
6 5 8 , 5 7 3 5  
3 3 5 , 7 0 0 . 0  
2 6 0 , 9 0 0 . 0  
2 6 1 , 1 0 0 . 0  
,  
,  
I  
l  
i  
I  
I .  R e g u l a r  p e r i o d i c  s a m p l i n g  o f  c o m  
n u m b e r  o f  s e l e c t e d  s t a t i o n s  w i t h i n  
z o n e s  o f  t h e  T a n z a n i a  w a t e r s  o f  L a l  
2 .  R e g u l a r  p e r i o d i c  e x p e r i m e n t a l  b e l >  
d a t a  o h t a i n e d  i n  t h e  c o m m e r c i a l  0 I l '  
3 .  R e g u l a r  p e r i o d i c  s a m p l i n g  o f  t r a w l ,  
a t  t h e  F r e s h w a t e r  F i s h e r i e s  I f l 5 t i t u t e  
G i l l n e t s  a n d  h o o k s  a r e  t h e  m a i n  s t a y  o f  t h e  f i s h e r y  o f  t h e  T a n z a n i a n  
4 .  E x p e r i m e n t a l  t r a w l  s a m p l i n g  f r o m  
w a t e r s  o f  L a k e  V i e t o r i a .  M r .  R .  S c u l l y  o f  t h e  M w a n z a  S u b s t a t i o n  c a r r i e d  
~ 
w h e n  t h e y  r e s u m e  o p e r a t i o n s .  
o u t  a  s u r v e y  o f  t h e  g i l l n e t s  a n d  h o o k  i n c l u d i n g  e x p e r i m e n t a l  f i s h i n g  t o  
I n t e r e s t i n g  o b s e r v a t i o n s  h a v e  b e e n  
d e t e r m i n e  c e r t a i n  p e r t i n e n t  c h a r a c t e r i s t i c s  o f  t h e  g e a r  a n d  c a t c h e s  a s  
c a t c h  c h a r a c t e r i s t i c s  o f  t h e s e  t y p e s  o f  g e l  
f o l l o w s :  
r e l a t i v e  a b u n d a n c e  o f  t h e  v a r i o u s  f i s h  s p l  
i o n ,  s e x  r a t i o s  o f  t H e  v a r i o u s  s p e c i e s .  c a l  
I .  R e g u l a r  p e r i o d i c  s a m p l i n g  o f  c o m m e r c i a l  c a t c h e s  f r o m  g i l l n e t s  a u d  
a c t i v e  g e a r s  o n  t h e  p o p u l a t i o n  s t r u c t 1 l J '  
h o o k s  f r o m  a  n u m b e r  o f  s e l e c t e d  s t a t i o n s  w i t h i n  e a c h  o f  t h e  ! i m n o l o g ·  
m a j o r  f i s h  s p e c i e s .  
,ical zones of Tanzania waters of Lake Victoria as used in the Catch ~es Officer Arusha, under whose 
Assessment Survey (C.A.S.). 
';A.F.F.R.O. to carry out a fishery 
~ for fishing in order to assess the 2. Regular periodic experimental gill-netting using a range of different 
.t1y recommend measures for the mesh sizes. The purpose of this would be: 
(a) To compare commercial and experimental gillnets catch charact­ional management of the resource. 
eristics. 
inini! equipment and transport, a (b) To study catch composition, gill-net selectivity for the major 
.ber, 1913. It was done by operating species, relative abundance of the various fish species, temporal 
sizes at different selected stations -spatial distribution patterns, size and sex maturity composition 
characteristics of the various gill net mesh sizes on the population un information on: 
structure of the exploitable stocks. 
lercially exploited stocks. These studies aimed at indicating indices of population abundance 
"position and length at first maturity and yield trends and generate useful guidelines for the rational exploit­
Mch to base the recomn'endation of .ation of the fishery; particularly in terms of suitable gillnet mesh-sizes, 
ake. seasons and places most (or least) suitable for fishing at certain intensities 
LI species. with a view to perpetuating the biological and economic prosperity of the 
ce of the exploited stocks lased on fishery industry. 
led species.	 2.3 TRAWL AND BEACH SEINE CATCH SURVEY 
preliminary observations are gi~en The Southern waters of Lake Victoria in Tanzania .have seen the in­
troduction of experimental and commercial trawlers. Through the kind 
co-operation of the Tanzania Fisheries Department, EAFFRO scientists 
Babati for the years 1970 to 1973	 were able to conduct a survey of the catches made by these trawlers. Mr. 
Barker of EAFFRO Mwanza Substation conducted this survey and at 
Cimias Total the same time carried out a study of the impact and characteristics of the 
beach seine fishing which is so active in the Tanzania waters of Lake 
, 
~c Value in WT (metric Value in 
Shs. tons) Shs. Victoria. This work included amongst others:­
,I 314.0 944.41 658.573.5 I. Regular periodic sampling of commercial beach seine catches at a 
I 4,500.0 813.9 335,100.0 
• number of selected stations within each, of the ,inshore Iimnological 
! 83,300.0 468.1 260,900.0 
zones of the Tanzania waters of Lake Victoria as used in c.A.S. ) 72,300.0 295.0 261,100.0 
2. Regular periodic experimental beach seining for comparison with 
[)ffice, Arusha. Tanzania. data obtained in the commercial oPeralions. 
3. Regular periodic sampling of trawl catches from the research trawler 
ONGLINE SURVEY 'at the Freshwater Fisheries Institute, Nyegezi. 
,tay of the fishery of the Tanzanian 4. Experimental trawl sampling from E.A.F.F.R.O.'s research vessels 
~ of the Mwanza Substation carried • when they resume operations. 
k including experimental fishing to Interesting observations have been made particularly as regards 
ristics of the gear 'and catches as catch characteristics of these types of gear in terms of catch composition, 
relative abundance of the various fish species, and sex maturity composi­
ion, sex ratios of tHe various species, catch rates and the effects of these 
mmercial catches from gillnets and active gears on the population structure and breeding potential of the 
,tatio.s within each ofthe !imnolog- major fish species. 
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.T h e  b i a n n u a l  s e a s o n a l i t y  o f  r a i n f a l l  i n  s o m e  a r e a s  o f  L a k e  V i c t o r i a  
h a s  b e e n  i m p l i c a t e d  i n  t h e  b i m o d a l  f l u c t u a t i o n s  i n  c a t c h e s  o f  c e r t a i n  f i s h  
s p e c i e s .  A n  e x p e r i m e n t a l  s a m p l i n g  p a t t e r n  f o r  s t u d y i n g  I b i s  t e m p o r a l  
b i o l o g i c a l  p h e n o m e n o n  w o u l d  b e  m a d e  u p  a l o n g  w i t h  s t u d i e s  i n  a c t i v e  
g e a r s .  
; ,  
A s  t h e  t r a w l e r s  w e r e  n o t  f u l l y  o p e r a t i o n a l  d u e  m a i n l y  t o  m e c h a n i c a l  
p r o b l e m s ,  s a m p l i n g  h a s  t h e r e f o r e  r e d u c e d  a n d  m u c h  t i m e  w a s  t h e n  
s p c n t  o n  t h e  b e a c h  s e i n e  s u r v e y s .  
A n  a l l e m p t  w a s  m a d e  t o  v i s i t  a l l  p o s s i b l e  b e a c h  s e i n i n g  s i t e s  w h i c h  
c o u l d  b e  r e a c h e d  b y  r o a d  o r  f o o t  o n  t h e  m a i n l a n d .  S a m p l i n g  s i t e s  w e r e  
s e l e c t e d  i n  e a c h  o f  t h e  l i m n o l o g i c a l  z o n e s  w h e r e  b i o l o g i c a l  d a t a  f r o m  t h e  
c o m m e r c i a l  b e a c h  s e i n e  c a t c h e s  w i l l  b e  c o l l e c t e d  q u a r t e r l y .  
R e g i o n s  v i s i t e d  c o v , e f e d  t h e  e n t i r e  T a n z a n i a  c o a s t  o f  L a k e  V i c t o r i a  
, '  .  .  
f r o m  U g a n d a  t o  K e n y a .  T h e y  i n c l u d e d  t h e  B u k o b a  R e g i o n  ( U g a n d a  t o  
E m i n  P a s h a  G u l f ) ,  M w a n z a  R e g i o n  ( E m i n  P a s h a  G u l f  t o  S p e k e  G u l f ) ,  
a n d  t h e  M a r a  R e g i o n  ( S p e k e  G u l f  t o  K e n y a ) .  T h e  i s l a n d s  o f  U k e r e w e  a n d  
U k a r a  w e r e  a l s o  i n c l u d e d  i n  t h e  s u r v e y  o f  b e a c h  s e i n i n g  s i t e s .  
A n  e a r l y  o b s e r v a t i o n  w a s  t h a t  v e r y  f e w  c o m m e r c i a l  b e a c h  s e i n e s  w e r e  
i n  u s e  o n  t h e ' T a n z a n i a  c o a s t ' o f  L a k e  V i c t o r i a  i n  t h e  l a s t  q u a r t e r  o f  1 9 7 3 .  
A l l  h a d  I "  m e s h  a n d  w e r e  a l m o s t  e x c l u s i v e l y  f i s h e d  o n  s a n d y  b o t t o m s .  
A l m o s t  n o  b r e e d i n g  o r  b r o o d i n g  T i l a p i a  w e r e  s e e n  i n  t h e  c a t c h e s .  
N o  T i i a p i i J  l e s s  t h a n  1 0 0  m m  i n  t o t a l  l e n g t h  w e r e  t a k e n  b u t  p r o b a b l y  
m a n y  o f T i l a p i a  c a u g h t  w e r e  i m m a t u r e .  B e a c h  s e i n i n g  w a s  v e r y  u n p r o d u c t ·  
i v e  i n  t h e  B u k o b a  a r e a  b u t  g o o d  c a t c h e s  o f  T i l a p i a  w e r e  m a d e  i n  t h e  B i h a ­
r a m u l o  D i s t r i c t  ( E m i n  P a s h a  G u l f ) .  N e a r  M u s o m a  r e s u l t s  w e r e  g o o d  f o r  
B a g r u s  b u t  o n l y  f a i r  f o r  T i l a p i a .  M o s t  T i l a p i a  t a k e n  a t  a l l  l o c a t i o n s  w e r e  
T i l a p i a  e s c u l e n / a .  
3 .  F I S H E R Y  S T A T I S T I C S 
  
J . I  P A T T E R N S  I N  T H E  C A T C H  R E C O R D S  F R O M 
  
T H E  K E N Y A  A R E A  O F  L A K E  V I C T O R I A 
  
S o o n  a f t e r  h i s  a r r i v a l  a t  t h e  K i s u m u  S u b s t a t l o n .  D r .  G .  M a r t e n  
s t a r t e d  d e t a i l e d  a n a l y s i s  o f  p o s t  r e c o r d s  o f  f i s h  c a t c h e s  f r o m  t h e  K e n y a n  
s e g m e n t  o f  L a k e  V i c t o r i a  i n i t i a l l y  f o r  t h e  p e r i o d  1 9 6 8  t o  1 9 7 3 .  I t  i s  w e l l  
k n o w n  t h a t  c a t c h e s  i n s i d e  N y a n z a  G u l f  a r e  g e n e r a l l y  [ o w e r  t h a n  t h o s e  
o u t s i d e  t h e  G u l f .  T h i s  i s  p a r t i c u l a r l y  s o  f o r  f i s h  w h i c h  h a v e  n e a r l y  d i s ­
a p p e a r e d  f r o m  t h e  G u l f  i n '  r e c e n (years~ s u c h  a s  B a r h u s ,  L o b e o ,  M o r m y r u s ,  
S c h i l b e ,  a n d  S y n o d o n / i s .  I n  f a c t ,  c a t c h e s  o f  L a b e o ,  M o r m y r u s ,  S c h i l b e ,  
2 0  
a n d  S y n o d o n / i s  a r e  v e r y  I ,  
r e g i o n ,  w h i c h  i s  a d j a c e n t  t o  
P e r h a p s  n o t  s o  w e l l  k n o w  
C l a r i a s  a n d  B a g r u s  o n  t h e  0 1  
c o m p l e m e n t  e a c h  o t h e r  o n  a  I  
a r e  a b o u t  t e n  t i m e s  a s  h i g h  p  
G u l f  ( M a r e n g e  t o  W i c h l u m  
C a t c h e s  a t  K a r u n g u ,  o u t s i d e  j  
t h e  G u l f .  
P r o t o p t e r u s  s h o w s  t h e  r e I  
t e n  t i m e s  a s  g r e a t  p e r  b o a t  ,  
c a t c h e s  o f  B a g r u s ,  C l a r i a s  a n d  
t h e  s a m e  o v e r  t h e  p a s t  f i v e  y~ 
P r % p / e r u s  a t  t h e  N o r t h e r n  I  
c a t c h e s  o f  C l a r i a s  a n d  B a g r u s  
a r e  a l r e a d y  h i g h ,  a n d  c a t c h e s  0 1  
t h e y  a r e  l o w .  
T i l a p i a  e s c u l e n t a  h a s  b e e n  d t  
n i l o t i c a  d e c l i n e  b e i n g  m o s t  a d V l  
v a r i a b i U s  a n d  T i l a p i a  n i l o / i c a  h i  
c i e n l l y  t o  c o m p e n s a t e  f o r  l o s s e s  
t w o  s p e c i e s  i s  m o s t  a d v a n c e d  a t  
C a t c h e s  o f  B a g r u s ,  M o r m ) ' l  
a n n u a l  c y c l e  w i t h  a  p e a k  i n  J a n  
h a v e  a  s e c o n d  a n n u a l  p e a k  i n  
T i l a p i a  e s c u l e n t a  a l s o  h a v e  t w o  
~ 
I  
M a r c h  a n d  t h e  s e c o n d  i n  Sep~ 
p e a k s  b y  n o  m e a n s  t u m  u p  i n  
c a t c h  a t  d i f f e r e n t  l a n d i n g s  d u r i l l l  
O n l y  a d j a c e n t  l a n d i n g s  s h o w  p c  
S O m e  o c c a s i o n s .  
C a t c h e s  o f  T i l a p i a  v a r U z b i l i  
f l u c t u a t i o n s  w i t h  a  p e r i o d  o f f i v e <  
a r e  n o t  b u i l t  a r o u n d  a n  a n n u a l  c :  
a t  t h e  s a m e  t i m e  o f  t h e  y e a r .  H e  
T i / a p i a  v a r i a b i l i s  t e n d  t o  b e  a s s o c i ,  
S o m e t i m e s  t h e y  f l u c t u a t e  t o g e l l  
J o w  w h e n  t h e  o t h e r  t w o  a r e  hi~ 
ill in some areas of Lake Victoria 
Lctuations in catches of certain fish 
altern for studying this temporal 
de up along with studies in active 
:rational due mainly to mechanical 
duced and much time was then 
possible beach seining sites which 
the mainland. Sampling sites were 
,nes where biological data from the 
e collected quarterly. 
e Tanzania coast of Lake Victoria 
ed the Bukoba Region (Uganda to 
(Emin Pasha Gulf to Speke Gulf), 
Kenya). The islands of Uhrewe and 
oy of beach seining sites. 
y few commercial beach seines were 
Victoria in the last quarter of 1973. 
<elusively fished on sandy bottoms. 
'ia were seen in the catches. 
)tal length were taken but probably 
:. Beach seining was very unproduct· 
~s of Tilapia were made in the Biha· 
ilear Musoma results were gopd for 
t Tilapia taken at all locations were 
ifATISTICS 
lTCH RECORDS FROM 
LF tAKE VICTORIA 
sumu Substation, Dr. G. Marten 
ds of fish catches from the Kenyan 
the period 1968 to 1973. It is well 
~lf are generally lower than those 
so for fish which have nearly dis­
: such as Barbus, Labeo, Mormyrus, 
hc:s of Labeo, Mormyrus, SchUbe, 
and Synodontis are very low even in the Uganda-Wanyama-Wichlum 
region, which is adjacent to the Gulf but not inside it. 
Perhaps not so wel1 known in the fact that catches of the fish predators, 
Clarias and Bagrus on the one hand and Protopterus on the other, tend to 
complement each other on a regional basis. Catches of Clarias and Bagrus 
are about ten times as high per boat at the Northern landings outside the 
Gulf (Marenge to Wichlum) as they are at landings inside the Gulf. 
Catehes at Karungu, outside the Gulf on the South, are nearly as low as in 
the Gulf. 
Pr%pterus shows the reverse, with catches inside the Gulf about 
ten times as great per hoat as immediately outside the Gulf. Whereas 
catches of Bagrus, Clarias and Pr%p/erus in the Gulf have been roughly 
the same over the past five years, Clarias and Bagrus have been replacing 
Protopterus at the Northern landings during the same period. That is, 
catches of Clarias and Bagrus have been increasing steadily where they 
are already high, and catches ofProtopterus are continuing to decline where 
they are low. 
Tilapia esculenta has been declining steadily at all landings, the Tilapia 
nilotica decline being most advanced in the Gulf (plus Karungu). Tilapia 
variahilis and Ti/apia nilotica have been increasing steadily, but not suffi­
ciently to compensate for losses of Tilapia esculenta. The increase in these 
two species is most advanced at the northern landings outside the Gulf. 
Catches of Bagrus, Mormyrus, Labeo, Clarias, and Schilbe have an 
annual cycle with a peak in January or February. The first three species 
<bave a second annual peak in August or Septem,ber. Synodontis and 
Ti/apia esculenta also have two peak catches a year, but the first is in 
March and the second in September or October. For all the fish these 
peaks by no means turn up in all yea~s. In fact the seasonal pattern of 
catch at different landings during the same year is typically qUite different. 
Only adjacent landings show peaks at the same time and then only on 
some occasions. 
• Catches of Ti/apia variabilis, Haplochromis and Pr%p/erus have 
fluctuations with a period oftive or nine months. Because their periodicities 
are not built around an annual cycle, they do not consistently show peaks 
at the same time of the year. However, .o.uctuations in HapJochromis and 
Tilapia variabilis tend to be associated with fluctuations in Ti/apia esculenta. 
Sometimes they fluctuate together and sometimes Tilapia esculenra. is 
low when the other two are high. Fluctuations in catches of Protopterus 
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t e n d  t o  g o  t o g e t h e r  w i t h  t h o s e  o f  C l a r l a s ,  B a g r u s ,  a n d  S c h i l b e ,  s u g g e s t i n g  
t h a t  t h e  f i s h  p r e d a t o r s  m a y  b e  f l u c t u a t i n g  a s  a  g r o u p .  
I t  s h o u l d  b e  n o t e d  t h a t  t h e  a b o v e  p a t t e r n s  i n  c a t c h  f l u c t u a t i o n  d o  n o t  
g e n e r a l l y  h o l d  f o r  t h e  n o r t h e r n m o s t  l a n d i n g s  o u t s i d e  t h e  G u l f  ( M a r e n g a  
a n d  V s e n g e ) ,  w h e r e  p e r i o d i c i t i e s  m a y  b e  a b s e n t ,  o r  i f  t h e y  a r e  p r e s e n t ,  
p e a k s  a r e  a t  d i f f e r e n t  t i m e s  o f t h e  y e a r  f r o m  t h o s e  i n  t h e  G u l f .  F o r  e x a m p l e ,  
p e a k  c a t c h e s  o f  T i l a p i a  e s c u l e n t a  i n  t h e  n o r t h  c o m e  i n  J u n e  a n d  J u l y ,  t h e '  
t i m e  o f  l o w e s t  c a t c h e s  e l s e w h e r e .  
A l t h o u g h  t h e r e  a r e  c o n s p i c u o u s  f l u c t u a t i o n s  i n  t h e  n u m b e r s  o f  b o a t s  
a t  e a c h  l a n d i n g ,  t h e  f 1 u c t u a t i o \ l s  s u r p r i s i n g l y  s h o w  n o  p e r i o d i c i t y ,  a n n u a l  o r  
o t h e r w i s e .  
•  
3 . 2  C O R R E L A T I O N  P A I T E R J N S  I N  I B I S  T R A W L I N G  
( 1 % 9 - - 1 9 7 1 )  
F a c t o r  a n a l y s i s  w a s  a p p l i e d  t o  t h e  I B I S  b o t t o m  t r a w l i n g  d a t a  o n  L a k e  
V i c t o r i a  t o  d i s c o v e r  w h i c h  f i s h  s p e c i e s  w e r e  s i m i l a r  t o  e a c h  o t h e r  w i t h  
r e s p e c t  t o  t h e  c i r c u m s t a n c e s  i n  w h i c h  t h e y  w e r e  c a u g h t .  T h e s e  w e r e  n o  
s i m p l e  g r o u p i n g s ,  ' b u t  t h e  T i l a p i a  a n d  l a r g e  f i s h  p r e d a t o r s  ( B a g r u s ,  C l a r i a s .  
P r o t o p t e r u s )  t e n d  t o  b e  s i m i l a r  b y  b e i n g  c a u g h t  m o r e  e f f e c t i v e l y  w i t h  
l a r g e  c o n d e n d s  i n ,  s h a l l o w  w a t e r  d u r i n g  t h e  r a i n y  s e a s o n  a t  n i g h t .  H a p l o ­
c h r o m i s  a n d  S y n o d o n t i s  w e r e  t h e  o p p o s i t e .  S c h i l b e  a n d  B a r b u s  t e n d e d  t o  
b e  c a u g h t  d u r i n g  t h e  d a y t i m e .  
T i l a p i a  c a t c h e s  w e r e  m o s t  s t r o n g l y  a s s o c i a t e d  w i t h  t h e  f u l l  m o o n ,  
w h i l e  H a p l o c h r o m i s  a n d  P r o t o p t e r u s  h a d  a  w e a k e r  a s s o c i a t i o n  w i t h  t h e  
f u l l  m o o n .  M o r m y r u s  a n d  S c h i l b e  c a t c h e s  w e r e  s t r o n g l y  a s s o c i a t e d  w i t h  
t h e  d a r k  o f  t h e  m o o n ,  w h i l e  C l a r i a s  a n d  L a t e s  h a d  a  w e a k e r  a s s o c i a t i o n  
w i t h  t h e  d a r k  m o o n .  
O n e  i n t e r e s t i n g  r e s u l t  w a s  t h a t  a  l o n g e r  d u r a t i o n  o f  h a u l  ( 1 8
0  
m i n u t e s  
a s  o p p o s e d  t o  3
0  
m i n u t e s )  d i d  n o t  i m p r o v e  t h e  c a t c h  p e r  h a u l  o f  m a n y  
s p e c i e s .  O n l y  B a g r u s ,  C l a r i a s ,  S c h i l b e ,  S y n o d t > n t i s ,  a n d  P r o t o p t e r u s  h a d  
l a r g e r  c a t c h e s  i n  l o n g e r  h a u l s .  
~ 
I  
V I S I T O R S  
E A F F R O  c o n t i n u e d  t o  e n j o y  g o o d  p u b l i c  r e l a t i o n s  a s  e s t i m a t e d  
b y  t h e  l a r g e  n u m b e r s  o f  v i , i t o r s  b o t h  t o  t h e  H e a d q u a r t e r s  o f  t h e  O r g a n i ­
z a t i o n  i n  J i n j a  a s  w e l l  a s  i n  t h e  S u b s t a t i o n s  i n  K i s u m u  a n d  M w a n z a .  
N o t a b l y ,  t h e  C o m m u n i t y  S e r v i c e  C o m m i s s i o n  l e d  b y  M r .  W . Y .  N e g a  
s p e n t  a  u s e f u l  d a y  i n  J a n u a r y  a t  E A F F R O  w h i l s t  a  t e a m  f r o m  t h e  E a s t  
A f r i c a n  D e v e l o p m e n t  B a n k  l e d  b y  M r .  W a t i b i n i  M a n d a  v i s i t e d  s e v e r a l  
t i m e s  t o  d i s c u s s  a s p e c t s  c o n c e r n e d  w i t h  s e t t i n g  u p  o f  F i s h m e a l  p l a n t s  i n  
1  
2 2  
E a s t  A f r i c a .  C o - o p e r a t i o n  w i t h  M a  
a n d  t h e  P r o f e s s o r  o f Z o o l o g y  r e g u l a  
E A F F R O  w a s  g r e a t l y  h o n o u r e d  t  
T r a n s p o r t ,  H o n .  J . J .  O b b o .  S i m i l  
h o n o u r e d  b y  t h e  v i s i t  o f  H o n .  D r .  R J  
n i t y  M i n i s t e r  f o r  C o r n m o n  M a r k e t ,  
2 3  
igrus, and Schilbe, suggesting 
a group. 
rns in catch fluctuation do not 
Iss outside the Gulf (Marenga 
absent, or if they are present, 
th~ in the Gulf. For example, 
rth come in June and July, the· 
East Africa. Co-operation with Makerere University was well maintained 
and the Professor of Zoology regularly visited EAFFRO for consultations. 
EAFFRO was greatly honoured by the visit of the Hon. Minister of 
Transport, Hon. J.J. Obbo. Similarly, EAFFRO was previleged and 
honoured by the visit of Hon. Dr. Robert J. Ouko, East Afriean Commu­
nity Minister for Common Market and Economic Affairs in December. 
ations in the numbers of boats 
r show no periodicity, annual or 
IN mIS TRAWLING 
; bottom trawling data on Lake 
tre similar to each other with 
~y were caught. These were no 
,fish predators (Bagrus, Clarias. 
I caught more effectively with 
lC rainy season at night. Haplo­
I. Schilbe and Barbus tended to 
lSSociated with the full moon, 
a weaker association with the 
• were strongly associated with 
lAtes had a weaker association 
:r duration of haul (180 minutes 
)ve the catch per haul of many 
1ynodontis, and Protopterus had 
• 
s 
I public relations as estimated 
the Headquarters of the Organi­
.tions in Kisumu and Mwanza. 
nission led by Mr. W.Y. Nega 
lO whilst a team from the East 
Watibini Manda visited several 
setting up of Fishmeal plants in 
• 
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A P P E N D I X  A  
T I S S U E  S P E C I F I C I T Y  O F  M A L A T E  D E H Y D R O G E N A S E  I N  
A S T A T O R E O C H R O M I S  A N D  T W O  S P E C I E S  O F  
H A P L O C H R O M I S  
B Y  
P E R E T I  B A S A S I B W A K I  
I N T R O D U C T I O N  
M o r p h o l o g i c a l l y  A s l a l o r e o c h r o m i s  d i f f e r s  f r o m  H a p l o c h r o m i s  o n l y  
i n  h a v i n g  f o u r  o r  m o r e  s p i n e s  i n  t h e  a n a l  f i n  a n d  i n  h a v i n g  a n  i n c r e a s e d  
r a t i o  o f  s p i n o u s  t o  b r a n c h e d  " i y s  i n  t h e  d o r s a l  a n d  a n a l  f i n s  ( G R E E N ­
W O O D ,  1 9 5 9 ) ,  o t h e r w i s e  t~e t w o  g r o u p s  o f  s p e c i e s  l o o k  i d e n t i c a l  s u p e r ­
f i c i a l l y .  T h e  p u r p o s e  o f  t h i s  w o r k  w a s  t o  e x a m i n e  t h e  d i f f e r e n c e s  b e t w e e n  
A s l a r o r e o c h r o m i s  a n d  H a p l o c h r o m i s  a t  m o l e c u l a r  l e v e l  a n d  f i n d  O l f t  
w h e t h e r  t h e  d i f f e r e n c e s  a r e  b i g  e n o u g h  t o  d i s t i n g u i s h .  t h e  t w o  g e n e r a .  
T h e  t w o  s p e c i e s  o f  H a p l o c h r o m i s  w e r e  H .  s q u a m u l a t u s  a n d  H .  j f a v i p i n n i s .  
T h e  e n z y m e  s t u d i e d  w a s  m a l a t e  d e h y d r o g e n a s e  i n  t h r e e  d i f f e r e n t  t i s s u e s  o f  
t h e  a n i m a l - n a m e l y  t h e  e y e ,  m u s c l e  a n d  h e a r t .  T h e  e n z y m e  w a s  s t u d i e d  
u s i n g  h o r i z o n t a l  s t a r c h  g e l  e l e c t r o p h o r e s i s .  
M A T E R I A L S  A N D  M E T H O D S  
T w e n t y  s p e c i m e n s  o f  e a c h  o f  t h e  s p e c i e s  Astatoreochromis~ H .  s q u a ·  
m u l a r u s  a n d  H . . f l a l ' i p i n n i s  w e r e  c o l l e c t e d  f r o m  L a k e  V i c t o r i a  u s i n g  g i U n e t s .  
T h e  e n z y m e  e x t r a c t  w a s  p r e p a r e d  b y  c u t t i n g  u p  a  s m a l l  p i e c e  o f  t i s s u e  
( 0 . 1  g m )  a n d  p l a c i n g  i t  i n  a  t e s t  t u b e  c o n t a i n i n g  a b o u t  t h r e e  d r o p s  o f  
p h e n o x y e t h a n o l  s o l u t i o n .  A f t e r  a b o u t  1 2  h o u r s ,  a t  4 ° C ,  t h e  e n z y m e  l e a k e d  
o u t  o f  t h e  t i s s u e  i n t o  t h e  s u r r o u n d i n g  f l u i d ,  t h u s  p h e n o x y e t h a n o l  c a n  b e  
u s e d  a s  a  p r e s e r v a t i v e  a s  w e l l  a s  a n  e x t r a c t i n g  a g e n t  ( N A K A N I S H I "  e t  
a I . ,  1 9 6 9 ) .  
I
P h e n o x y t h a n o l  s o l u t i o n  w a s  p r e p a r e d  f r o m  ( 0 . 2 5 M )  s u c r o s e ,  ( I  M )  
•
P o t a s s i u m  d i h y d r o g e n  p h o s p h a t e ,  ( I  M )  P o t a s s i u m  h y d r o g e n  p h o s p h a t e ,  
I  
( 1 5  m l  p h e n o x y e t h a n o l  a n d  ( I  l i t r e )  o f  d i s t i l l e d  w a t e r .  
l  
T h e  ( p H  8 . 4 )  b u f f e r  s y s t e m  w a s  c o m p o s e d  o f  ( O . 0 4 M )  T r i s  ( h y d r o ­
x y m e t h y l )  a m i n o m e t h a n e  a n d  ( 0 . 2 9 M ) ,  G l y c i n e  ( a m i n o  a c e t i c  a c i d )  i n  
( I  l i t r e )  w a t e r .  
E i g h t e e n  p e r c e n t  s t a r c h  g e l  w a s  p r e p a r e d  f r o m  ( 5 0 . 5  g m )  s t a r c h  a n d 
  
( 2 7 5  m l )  T r i s  ( h y d r o x y m e t h y l )  a m i n o - m e t h a n e - g l y c i n e  b u f f e r . 
  
2 4  
T h e  e x p e r i m e n t  w a s  c o n d u c t e l  
S t a i n i n g  r e a g e n t  f o r  m a l a t e  d ,  
L - M a l a t e ,  ( 0 . 3  m l  o f  1 0  g m )  N i c  
( 2 0  m l  o ; > f  2 0  m g )  N i t r o b l u e  t e t r a ;  
m e t h y l )  a m i n o m e t h a n e - g l y c i n e  1  
h o u r  a t  3 7 " C  p h e n a z i n e  m e t h o s u l  
T h e  s t a i n e d  g e l  w a s  p l a c e d  i n  a  f u  
n o l  m i x e d  i n  t h e  p r o p o r t i o n  d e s a  
R E S U L T S  A N D  D I S C U S S I O N  
M a l a t e  d e h y d r o g e n a s e  h a s  c  
a n d  g e n e t i c a l l y .  I t  h a s  b e e n  u s e d  
I t  i s  a n  e n z y m e  o f  t h e  t r i - c i r b o x y t i  
s u c h ,  i t  o c c u r s  a b u n d a n t l y  i n  I I I  
e n z y m e  h a v e  b e e n  c a r r i e d  o u t  b  
1 9 7 0 ,  C O F B I N  e l  a l . ,  M A N U S C  
t h e  m i t o c h o n d r i a l  M D H  a n d  t h l  
u n d e r  t h e  c o n t r o l  o f  s e p a r a t e  g e n i  
T h e  r e s u l t s  o f  M D H  o b t a i n  
p h o r e s i s  a r e  s h o w n  i n  t h e  f i g u r e .  A  
M D H  c a r r i e s  a  n e g a t i v e  c h a r g e .  T  
( S e e  T a b l e  a n d  F i g u r e ) .  
T a b l e  s h o w i n g  t w o  t y p e s  o f  m a l a t e  d e l l  
p r e s e n c e  a n d  )  
A s t a t o r e o c h r o m i s  
H .  s q u a m u l a t u s  
H .  f l a l 1 i p i n n i s  
I.
ATE DEHYDROGENASE IN 
~D TWO SPECIES OF 
WMIS 
.SIBWAKI 
differs from Haplochromis only 
nal fin and in having an increased 
he dorsal and anal fins (GREEN­
JpS of species look identical super­
to examine the differences between 
at molecular level and find out 
gh to distinguish the two genera. 
H. squamulatus and H. jiavipinnis. 
rogenase in three different tissues of 
IIld heart. The enzyme was studied 
-esis. 
species Astatoreochromis, H. squa­

d from Lake Vietoria using gillnets.
 
cutting up a small piece of tissue
 
e containing about three drops of
 
12 hours, at 4°C, the enzyme leaked
 
fluid, thus phenoxyethanol can be
 
extracting agent (NAKANISHI et
 
ared from (0.25M) sucrose, (1M) 
1) Potassium hydrogen phosphate, 
,distilled water. 
:omposed of (O.04M) Tris (hydro­
f), Glycine (amino acetic acid) in 
repared from (50.5 gm) starch and 
lIIethane-glycine buffer. 
The experiment was conducted at 350 volts for six hours at 4°C. 
Staining reagent for malate dehydrogenase contained (2.0M) Sodium­
L-Malate, (0.3 ml of 10 gm) Nicotinamide-adenine dinucleotide (NAD), 
(20 ml ,?f 20 mg) Nitroblue tetrazolium (NBT) and (20 ml) Tris (hydroxy­
methyl) aminomethane-glycine buffer. After incubating the gel for 1 
hour at 3rC phenazine methosulphate (PMS) (0.3 ml of5 mg) was added. 
,	 The stained gel was placed in a fixative made up of acetic acid and metha­
nol mixed in the proportion described by AYALA el aI., (1972) 
RESULTS	 AND DISCUSSION 
Malate dehydrogenase has extensivcly been studied biochemically 
and genetically. It has been used in systematics and evolutionary studies. 
't is an enzyme of the tri-carboxylic acid cycle or energy metabolism and as 
such, it occurs abundantly in most cells. Biochemical analyses of this 
enzyme have been carried out by many investigators (BAILEY el a/., 
1970, COr;BIN el al., MANUSCRIPT) who report two forms of MDH, 
the mitochondrial MDH and the supernatant. Each form is synthesized 
under the control of separate genes (KIITO and WILSON, 1966). 
The results of MDH obtained using horizontal starch gel electro­
phoresis are shown in the figure. All the bands were anodal indicating that 
MDH carries a negative charge. The results can be summarized As follows 
(See Table and Figure). 
Table showing two types of malate dehydrogenase in different tissues. v' indicates 
presence and X indicates absence. 
Tissues 
•	 Eye Muscle Heart 
MHD ,No. of No. of No. of 
Tyl'!'. Bands Bands Bands 
Astotoreochromis	 MDH 1 v' 2 v' 4 
" 
2 
MDH, ,I I x 0 v' I 
MDH 1 v' I ,IS v' I 
H. sQuamul4tus 
MDH. v' I x 0 v' I 
MDH 1 v' ~ v' S v' I 
H. jlo'iipinnis 
MDH. ,I 1 x 0 v' I 
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'H E A R T  
M U S C L E  
E Y E  
.~ 
~	 
- t  
D H 2  
_ t  
1  
M D H I  
1  
O R I G I N  
H 2  
F i g u r e  1 :  m a l a t e  d e h y d r o g e n a s e  d i s t r i b u t i o n  i n  t h r e e  t i s s u e s  i n  t h r e e  f i s h  
s p e c i e s .  
A  =   A s t a t o r e o c h r o m i s ,  H I  =  H a p l o c h r o m i s  s q u a m u l a t u s  
, .  
H 2  =  H a p l o c h r o m i s f l a v i p i n n i s  M D H I  &  M D H 2  =   T y p e  o f  m a l a t e  
d e h y d r o g e n a s e .  
J ,  
' 2 6  
( a )   H .  s q u a m  
p a t t e r n  i n  
p h o r e t i c  m o b i l  
( b )  M D H  p a t  
d i f f e r e n t  f r o m  
o f  H I  H z  ( w h i c  
( c )  M D H  p a t t  
e n t  f r o m  H a p l c  
p a t t e r n s  i n  t h e  I  
( d )   T h e  r n u s c 1 1  
w h e r e a s  t h t  
h e a r t .  T h i s  
b a n d s .  
( e )  T h e  p a t t e r n  
s p e c i e s  e x a m i n e d  
I t  w o u l d  a p p l  
t h e  t w o  g e n e r a  A ,  
t o  w a r r a n t  a n  e a s  
i c a l  c h a r a c t e r s  a t  
R E F E R E N C E S  
A Y A L A ,  J . F . ,  J  
S .  P E R E Z - S o  
w i l l i s t o n i  g r o u p  
p h i l l a  w i l l i s t o n i  
B A I L E Y ,  S . G . ,  )  
1 9 7 0 .  M u l t i p l e  
f i s h e s .  J .  B i o I .  
C O R B I N ,  W . K .  
A . H .  B R U S H  
m o r p h i s m  i n  N  
G R E E N W O O D ,  
L a k e  V i c t o r i a .  
K I T T O ,  G . B .  a U !  
n a s e  i n  B i r d s .  :  
N A K A N I S H I ,  j \  
G . S .  B A I L E Y .  
n o m i s t s  S c i e n c ,  
, . .  
~ 
' 1 '  
~ 
EYE 
MDH2 
t 
MDHI 
1 
ORIGIN 
1
 
A
 
butian in three tissues in three fish 
tramis squamulatus 
I & MDH 2 ~	 Type of malate 
dehydrogenase. 
(a)	 H. squamulalus (H,) and H. j/avipinnis (H,) show identical MDH 
pattern in EACH tissue examined, and in each tissue the electro­
phoretic mobilitie,s of the enzyme bands are the same. 
(b) MDH pattern and mobility in the muscle of H, and H, are quite 
different from the pattern and mobility of MDH in the eyes and hearts' 
of H, H, (which are identical). 
(c)	 MDH pattern in Astatoreochromis in each tissue examined is differ­
ent from Haplochromis muscle MDH pattern differing from eye-heart 
patterns in the same species. 
(d)	 The muscles show extreme traces of MDH, in the three species 
whereas the same MDH, occurs fairly abundantly in the eye and 
heart. This was determined from the staining intensities of enzymic 
bands. 
(e)	 The patterns were consistent in each of the twenty specimens of each 
species examined. 
It would appear from the results that the behaviours of the enzyme in 
the two genera Astotoreochromis and Haplochromis are distinctly different 
to warrant an easy separation of the two groups in as much as morpholog­
ical characters are used to separate the two genera. 
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A P P E N D I X  B  
o f f i s h e r m e n  a n d  c a n o e s  f o r  t h e  p e r i o  
a n d  v a l u e  d u r i n g  1 9 7 0  t o  1 9 7 3 .  N o
P R E L I M I N A R Y  R E P O R T  O N  L A K E  B A B A T I  F I S H E R Y  
R e p o r t s  1 9 7 0  t o  1 9 7 3 ) .
B y  
L . B .  N H W A N I  
T a b l e  1 ;  F i s h i n g  e f l ' o r  
N  
N o .  o f  N o .  o f  
f - - - - ­
I N T R O D U C T I O N  
i 
  
f i s h e r m e n  
c a n o e s  
6 3 . 
  
L a k e  B a b a t i  i s  s i t u a t e d  a b o u t  1 6 8  k m  ( 1 0 5  m i l e s )  S o u t h  o f  A r u s h a  a t  
t h e  j u n c t i o n  o f  t h e  A r u s h a / D o d o m a  a n d  A r u s h a / S i n g i d a / M w a n z a  r o a d s .  
t 9 6 1 / 6 2  3 0  
5  ­
I t  i s  a b o u t  1 6  t o  1 9  k m  ( 1 0  t o  1 2  m i l e s )  l o n g  a n d  r a n g e s  f r o m  a b o u t  3  t o  
!  1 9 6 2  t o  6 6  8 5 -
4 3 -
­
,  1 9 7 0  
1 5 6  
6 7
6  k I D  ( 2  t o  4  m i l e s )  i n  w i d t h .  T h e  l a k e  l i e s  i n  a  s h a l l o w  d e p r e s s i o n  s u r ­
•  
[ 1 9 7 1  
I " "
r o u n d e d  b y  h i l l s  o n  a l l  s i d e s .  T h e  d e p r e s s i o n  s l o p e s  n o r t h w a r d s  w h e r e  t h e  
7 3  
I  t 9 7 2  
9 5  
7 4  
w a t e r  d e p t h  i s  g r e a t e s t  a t  a n  a v e r a g e  o f  5  m e t r e s .  I n  t h e  m i d d l e  t h e  d e p t h  
1 9 7 3  
1 5 1  5 9  
d e c r e a s e s  t o  3  m e t r e s  a n d  t h e  s o u t h e r n  e n d  i s  s h a l l o w  b e i n g  o n l y  b e t w e e n  
1 9 7 4  
1 3 9  
4 9  
­
o n e  a n d  o n e  a n d  h a l f  m e t r e s .  T h e - n o r t h e r n  h a l f  i s  a l s o  w i d e r  a n d  t h e  
• A v e r a g e  n u m b e r  p e r  y e a r  d u r i n g  t h i s  p e r i
b i g g e s t  i s l a n d  o n  t h e  l~ke i s  w i t h i n  t h i s  a r e a  t o w a r d s  t h e  m i d d l e .  
a v a i l a b l e  
S o u r c e :  A n n u a l  r e p o r t s  o f  t h e  R e g i o n a l  F i  
A c c o r d i n g  t o  r e p o r t s  f r o m  t h e  R e g i o n a l  F i s h e r i e s  O f f i c e r ,  A r u s h a  •  
R e g i o n  a n d  o t h e r  F i s h e r i e s  D i v i s i o n  P e r s o n n e l  a t  B a b a t i ,  t h e  l a k e  d o e s  
F i s h i n g  e f f o r t  g r e a t l y  i n c r e a s e d  
n o t  h a v e  a n y  i n d i g e n o u s  s p e c i e s  o f f i s h  ( M L U N D A C H U M A  1 9 7 3 ,  p e r s o n a l  
i n  1 9 6 1  t o  t h e  p e a k  o f  1 9 6  f i s h e r m e n
c o m m u n i c a t i o n ) .  I t  i s  s a i d  t h a t  i t  w a s  f i r s t  s t o c k e d  w i t h  T i l a p i a  s o m e t i m e  
i n c r e a s e  i n  e f f o r t ,  b y  1 9 7 1  t h e  t o t a  
i n  t h e  l a t e  f o r t i e s  o r  e a r l y  f i f t i e s  b y  a  c e r t a i n  " M a j o r  C o o p e r " .  T h e  T i l a p i a  
t o n s  f r o m  9 4 4 . 4 1  m e t r i c  t o n s  i n  1 9 7 0
s t o c k e d  i n t o  L a k e  B a b a t i  i s  s a i d  t o  h a v e  b e e n  b r o u g h t  f r o m  L a k e  N a i v a s h a ,  
t o  1 9 7 3 .  T a b l e  3  s h o w s  e v e n  m o r e  
K e n y a  a n d  s u p p o s e d  t o  h a v e  b e e n  T i l a p i a  n i g r a .  T h e r e  a r e  n o  r e c o r d s  o f  
' l n i t  e f f o r t  i n ' t e r m s  o f  c a t c h  p e r  c a n o  
t h i s  f i r s t  s t o c k i n g .  I n  1 9 6 1 ,  t h e  T a n z a n i a  F i s h e r i e s  D i v i s i o n  s t o c k e d  t h e  
L a k e  w i t h  T i l a p i a  ' e s c u l e n t a  f r o m  H o m b o l o  D a m ,  D o d o m a  a n d  C l a r i a s  
T a b l e  3 :  C a t c h  p e r  u n i t  e t J o r  
m o . u a m b i c u s  f r o m '  L a k e  M a n y a r a .  T o  t h i s  d a y  t h e  o n l y  g e n e r a  o f  f i s h 
  
e x p l o i t e d  i n  L a k e  B a b a t i  a r e  T i l a p i a  a n d  C l a r i a s .  
Y e a r  
C a t c h / m a n / y e a r  i n  t o n s  C a t c h / , 
  
1 9 7 0  
6 . 9 4  
,
T H E  F I S H E R Y  O F  L A K E  B A B A T I  
T h e  p e o p l e  o f  H a n a n g '  D i s t r i c t  a r e  n o t  t r a d i t i o n a l  f i s h e r m e n .  H e n c e ,  
1 9 7 1  4 . 1 5  
e v e n  a f t e r  t h e  i n t r o d u c t i o n  o f  T i / a p i a  i n t o  L a k e  B a b a t i  b y  " M a j o r  C o o p e r "  
n o  n o t a b l e  f i s h i n g  a c t i v i t y  w a s  u n d e r t a k e n .  H o w e v e r  b y  1 9 6 1 / 6 2  f i s h i n g .  
1 9 7 2  4 . 9 3  
o n  a  c o m m e r c i a l  s c a l e  h a d  b e e n  e s t a b l i s h e d  a n d  i t  w a s  o b s e r v e d  t h a t  3 0  
,  
1 9 7 3  
1 . 9 5
f i s h e r m e n  w e r e  o p e r a t i n g  o n  t h e  l a k e  u s i n g  5  C a n o e s .  A l m o s t  a l l  o f  t h e  
f i s h e r m e n  t o  t h i s  d a y  a r e  n o n - r e s i d e n t s  o f  H a n a n g '  d i s t r i c t ,  m o s t  o f  t h e m  
b e i n g  f r o m  t h e  S o n g e a  D i s t r i c t  o f  T a n z a n i a  a n d  s o m e  L u o s  f r o m  K e n y a .  
J  
I t  i s  t h i s  c o n t i n u e d  d e c l i n e  i n  t M
T h e  g e a r s  u s e d  w e r e  g i l l n e t s  o f  s i z e s  r a n g i n g  f r o m  6 3 . 5  m m  ( 2 t  i n c h e s )  
t h a t  t h e  c a t c h  b e c a m e  predomina~
t o  1 2 7  m m  ( 5  i n c h e s )  a n d  h o o k s .  T h e  f i s h i n g  v e s s e l s  t o  t h i s  d a y  a r c  d u g  
t h e  i n e r e a s e  i n  s m a l l  m e s h  g i l l  n e t s , ;
o u t  c a n o e s  w h i c h  u s u a l l y  c a r r y  t w o  f i s h e r m e n  b u t  t h e  l a r g e  o n e s  c a r r y  
A u t h o r i t i e s  i n  A r u s h a  R e g i o n  t o  I l I i
u p  t o  f o u r  f i s h e r m e n .  T h e  f i s h  c a u g h t  w e r e  n e a r l y  a l l  T i l a p i a  u n t i l  1 9 7 0  
t h e  f i s h e r y .  T h u s  a t  t h e  b e g i n n i l l l l  a  
w h e n  s o m e  C l a r i a s  a p p e a r e d  i n  t h e  l a n d i n g s .  T a b l e  I  i n d i c a t e s  t h e  n u m b e r  
a l l  f i s h i n g  f o r  a  p e r i o d  o f  s i x  m o n u j  
2 8  
II
N LAKE BABATI FISHERY 
y 
{WANI 
I km (105 miles) South of Arusha at 
and Arusha{Singida{Mwanza roads. 
les) long and ranges from about 3 to 
lke lies in a shaUow depression sur~ 
pression stopes northwards wherethe 
of 5 metres. In the middle the depth 
rn end is shallow being only between 
.orthern half is also wider and the 
lis area towards the middle. 
Regional Fisheries Officer, Arusha 
Per,onnel at Babati, the lake does 
(MLUNDACHUMA 1973, personal 
, first stocked with Tilapia sometime 
:enain "Major Cooper". The Tilapia 
Ie been brought from Lake Naivasha, 
lJapia nigra. There are no records of 
:ania Fisheries Division stocked the 
Imbolo Dam, Dodoma and Clarias 
'0 this day the only genera of fish 
nd Clarias. 
1
 
e not traditional fishermen. Hence, 
to Lake Babati by "Major Cooper"
 
aken. However by 1961{62 fishing
 
Iished and it was observed that 30
 
using 5 canoes. Almost all of the
 
of Hanang' district. most of them 
!ania and some Luos from Kenya. 
anging from 63.5 mm (2! inches)
 
ishing vessels to this day are dug
 
.hermen but the large ones carry
 
were nearly all Tilapia until 1970
 
ings. Table I indicates the number
 
offishermon and canoes for the period 1961 to 1974 and Table 2 the catches' 
and value during 1970 to 1973. No earlier records are available (Annual 
Reports 1970 to (973). 
Table 1: Fishi.ng effort on Lake Babati to 1974
 
Numbers of Oillnets by size (rom) 
•
No. of No. of ­
fishermen canoes 63.5 76.2 88.9 01.6 114.3 123 Total 
1961162 30 5 - - - - - - ­
11962 to 66 85' 43'
1
 
: 1970 156 67 247 247
 
I 1971 196 73 - 358 358
 
1972 95 74 7 119 58 13 197
 
.
1 1973 151 59 215 115 3 12 345
 
1974 139 49 790 4 794
 
• Average number per year during this period. No breakdown of the annual figures were 
availab~ 
Source; Annual reports of the Regional pjsheries Officer Arusha, Tanzania. 
Fishing effort greatly increased from 30 fishernien using 5 canoes 
in 1961 to the peak of 196 fishermen with 73 canoes in 1971. Inspite ofIhe 
increa,e in effort, by 1971 the total catch had dropp.ed to 813.9 metric 
tons from 944.41 metric tons in 1970 (Table 2). The fall in catch continued 
to 1973. Table 3 shows even more precisely the steady faU in catch per 
'mit eftort in-terms of catch per canoe, catch/fishermen, and catch per net. 
Table 3: Catch per unit effon during lhe period 1970-1973
 
Year catch/man/year in tons Catch/J;anoe/year in tom Catch/net/year in tons 
,
• 
1970 6.94 14.09 3.82 
1971 4.15 1'1.15 2.27 
1972 4.93 6.33 2.38 
1973 1.95 5.0 0.86 
It is this continued decline in the fishery together wiIh the observation 
that the catch became predominated with small size fish, probably due to 
the increase in small mesh gill nets, that prompted the Fisheries Oivision 
Authorities in Arusha Region to take some action in the hope of saving 
the fishery. Thus at the beginning of March, 1973, Ihe lake was closed to 
all fishing for a period of six months. Fishing was resumed in September, 
29
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;
1 9 7 3  a n d  a  m i n i m u m  g i l l - n e t  m e s h  s i z e  r e g u l a t i o n  o f  8 8 . 9  m m  ( 3 t  i n . )  
w a s  i m p o s e d .  T h i s ,  h o w e v e r  m e t  w i t h  s t r o n g  o b j e c t i o n s  f r o m  t h e  f i s h e r ­
m e n  w h o  c o n t e n d e d  t h a t  t h e  c a t c h  f r o m  8 8 . 9  m m  o r  l a r g e r  m e s h  g i l l n e t s  
w a s  s o  p o o r  t h a t  t h e i r  l i v e l i h o o d  w a s  i n  j e o p a r d y .  T h e  F i s h e r i e s  D i v i s i o n  
t h e n  r e l u c t a n t l y  l o w e r e d  t h e  m i n i m u m  m e s h  s i z e  t o  7 6 . 2  m m  ( 3  i n c h )  
a n d  c a l l e d  u p o n  E A F F R O  t o  i m m e d i a t e l y  c o n d u c t  a  s u r v e y  o f  t h e  f i s h e r y  
i n  o r d e r  t o  a s s e s s  i t s  p r e s e n t  s t a t u s  a n d  c o n s e q u e n t l y  r e c o m m e n d  m e t h o d s  
o f  r e g u l a t i o n  w h i c h  w o u l d  r e s u l t  i n  f u t u r e  r a t i o n a l  m a n a g e m e n t  a n d  
u t i l i s a t i o n  o f  t h e  r e s o u r c e .  
T a b l e  2 :  F i s h  c a t c h e s  a n d  t h e i r  v a l u e  f o r  t h e  y e a r s  1 9 7 0  t o  1 9 7 3  
T i / a p i a  s p p  C l a r i a s  T o t a l  
Y e a r  
W T  ( m e t r i c '  
V a l u e i i n  
W T  ( m e t r i c  V a l u e  i n  
W T  ( m e t r i c  V a l u e  i n  
t o n s )  
S b s .  t o n s )  S h s .  
t o n s )  S h s .  
1 9 7 0  
9 4 3 . 9  6 5 8 , 2 5 9 . 5  0 . 5 1  3 1 4 . 0  9 4 4 . 4 1  6 5 8 . 5 7 3 . 5  
1 9 7 1  9 0 6 . 6  3 3 1 . 2 5 9 . 5  7 . 3  4 , 5 0 0 . 0  8 1 3 . 0  
3 3 5 , 7 0 0 . 0  
1 9 7 2  3 7 1 . 9  
1 7 7 . 6 0 0 . 0  .  
9 6 . 2  
8 3 , 3 0 0 . 0  4 6 8 . 1  
2 6 0 . 9 0 0 . 0  
1 9 7 3  
2 0 5 . 0  
1 8 8 , 8 0 0 . 0  9 0 . 0  7 2 , 3 0 0 . 0  2 9 5 . 0  
2 6 1 . 1 w . u  
.  '  
S o u r c e ;  A n n u a l  R e p o r t s  o f  t h e  R e g i o n a l  F i s h e r i e s  O f f i c e r  A r u s h a .  T a n z a n i a .  
T H E  S U R V E Y '  
T h e  r e q u e s t  t o  m o u n t  a  f i s h e r y  i n v e s t i g a t i o n  o f  L a k e  B a b a t i  w a s  r e ­
c e i v e d  i n  A u g u s t ,  1 9 7 3  a n d  t h e  n e w l y  e s t a b l i s h e d  E A F F R O  S u b s t a t i o n  
a t  M w a n z a  w a s  a s s i g n e d  t h e  t a s k  t o  c a r r y  o u t  t h e  i n v e s t i g a t i o n .  D u e  t o  
t h e  f a c t  t h a t  t h e  s t a t i o n  h a d  j u s t  c o m e  i n t o  e x i s t e n c e ,  t i m e  w a s  r e q u i r e d  
t o  p r e p a r e  t h e  n e c e s s a r y . e q u i p m e n t  e . g .  n e t s  e t c .  t o  c a r r y  o u t  t h e  w o r k .  
F u r t h e r m o r e ,  t h e  s t a t i o n  d i d  n o t  h a v e  a d e q u a t e  t r a n s p o r t  w h i c h  h a d  
t h e r e f o r e  t o  c o m e  f r o m  t h e  H e a d q u a r t e r s  a t  J i n j a .  N e v e r t h e l e s s ,  t h e  f i r s t  
v i s i t  W a s  m a d e  t o  t h e  L a k e  i n  N o v e m b e r ,  1 9 7 3 .  
M a t e r i a l s  a n d  M e t h o d s  .  
T h e  s u r v e y  w a s  u n d e r t a k e n  a t  q u a r t e r l y  i n t e r v a l s ,  t h e  " q u a r t e r s "  
c o r r e s p o n d i n g  w i t h  t h e  d i f f e r e n t  s e a s o n s .  I n  t h e  H a n a n g '  D i s t r i c t ,  t h e r e  
a r e  t w o  m a i n  s e a s o n s ,  t h e  r a i n y  s e a s o n  w h i c h  s t a r t s  a r o u n d  N o v e m b e r  
a n d  l a s t s  u n t i l  M a y  a n d  t h e  c o o l  d r y  s e a s o n  f r o m  J u n e  t o  O c t o b e r .  T h e  
q u a r t e r s  w e r e  s e l e c t e d  s u c h  t h a t  t w o  s u r v e y s  w e r e  c a r r i e d  o u t  d u r i n g  
e a c h  s e a s o n .  T h e  N o v e m b e r  1 9 7 3  s u r v e y  s h o u l d  h a v e  c o i n c i d e d  w i t h  t h e  
b e g i n n i n g  o f  t h e  r a i n s  a n d  t h e  F e b r u a r y  s u r v e y  w i t h  t h e  m i d d l e  o f  t h e  
r a i n y  s e a s o n .  H o w e v e r ,  r a i n s  w e r e  l a t e  a n d  d i d  n o t  s e t  i n  u n t i l  M a r c h  1 9 7 4 .  
T h e  t h i r d  s u r v e y  w a s  i n  J u n e  1 9 7 4  a t  t h e  b e g i n n i n g  o f  t h e  d r y  c o o l  s e a s o n  
a n d  t h e  f o u r t h  s u r v e y  w a s  i n  N o v e m b e r ,  1 9 7 4 .  
3 0  
. )  
j  
T w o  g a n g s  o f  g i l l n e t s  o f  m e s h  s i  
t o  1 7 7 . 8  m m  ( 7  i n c h )  a t  1 3  m m ( : t  
m a n u f a c t u r e d )  w e r e  s e t  a t  f o u r  s e l e c l  
w e r e  2 6 m e s h s  d e e p .  T h e  6 3 . 5 m m g i l  
w e r e  o f  6  p l y  w h i l e  t h e  r e s t  w e r e ,  
a n d  7 6 . 2  m m  g i l l n e t s  w e r e  4 5  m e t r  
A l l  n e t s  w e r e  h u n g  b y  t h e  h a l f  i n  ~ 
w a s  o n l y  a b o u t  5 0 % o f  t h e  a c t u a l  
T h e  f o u r  s t a t i o n s  i n  w h i c h  t h e  
t o  e c o l o g i c a l  a n d  h a b i t a t  d i f f e r e n c e  
e n d  i n  t h e  d e e p e s t  p a r t  o f  t h e  l a k e  (  
a l t h o u g h  f r i n g e d  w i t h  p a p y r u s ,  i s  m  
f r e e  o f  p a p y r u s .  T h e  s e c o n d  s t a t i o n  
f r e e  o f  t r e e  s t u m p s  b u t  h a s  f a i r l y  d  
d e p t h  i s  a b o u t  3  m e t r e s .  T h e  t h i r d  s l  
i n  t h e  a r e a  o f  r e c e n t  f l o o d i n g .  H e r e  1  
t h e r e  a r e  n u m e r o u s  s u b m e r g e d  t r e e s  
s o u t h e r n ,  e n d  o f  t h e  l a k e  n e a r  t h e  
T h e  a r e a  h a s  m a n y  t r e e  s t u m p s  s o m e  
T h e  s h o r e s  h a v e  d e n s e  f r i n g e s  o f  
B e f o r e  t h e  s t r e a m s  e n t e r s  t h e  l a k e  i t  I i  
o f  a  n u m b e r  o f  h i p p o p o t a m i .  T h i s  I  
o n e  m e t r e  d e e p .  
A t  a l l  s t a t i o n s ,  t h e  n e t s  w e r e  s c i  
f o r m e d  o n e  l i m b  o f  t h e  L  p a r a l l e l  t i  
r o u g h l y  p e r p e n d i c u l a r  t o  t h e  s h o r e .  
• a t  m o s t  o f  t h e  s t a t i o n s  t h e  l a r g e  m e s  
l a k e .  T h e  n e t s  w e r e  s e t  b e t w e e n  7  a n d  
a b o u t  t h e  s a m e  t i m e  t h e n  s e t  a g a i n  
s e t t i n g  n e t s  ( t o p  s e t )  a n d  t h e  durati~ 
i s  t h e  w a y  f i s h e r m e n  d o  t h e i r  busin~ 
S e v e r a l  m e a s u r e m e n t s  w e r e  D U N j  
p e r i m e n t a l  g i l l n e t s .  T h e  t o t a l  ( n o r o  
m o s t  a n t e r i o r  e x t r e m i t y  o f  t h e  f i s h ,  ~ 
c a u d a l  f i n  r a y s  i n  t h e  e x t e n d e d  p o s i l l  
T h e  s t a n d a r d  l e n g t h  w a s  meas~ 
o f  t h e  f i s h  t o  t h e  h i d d e n  b a s e  o f  
c r e a s e  o n  b e n d i n g  t h e  t a i l  s h a r p l y  
A l l  l e n g t h  m e a s u r e m e n t s  w e r e  r n a ,  
I size regulation of 88.9 mm (31 in.) 
ith strong objections from the fisher­
from 88.9 mm or larger mesh gillnets 
as in jeopardy. The Fisheries Division. 
num mesh size to 76.2 mm (3 inch) 
diately conduct a survey of the fishery 
<lid consequently recommend methods 
in future rational management and 
. value for the years 1970 to 1973 
CloriaJ Total 
metric Value in WT (metric Value in 
PI) Shs. tons) Shs. 
0.5l 314.0 944.41 658,5735 
7.3 4,500.0 813.0 335,700.0 
16.2 83,300.0 468.1 260,900.0 
10.0 72,300.0 295.0 261,1 
)na1 Fisheries Officer A.rwha. Tanzania. 
, investigation of Lake Babali was re­
:wly established EAFFRO Substation 
to carry out the investigation. Due to 
orne into existence, time was reqUired 
,t e.g. nets etc. to carry out the work. 
have adequate transport which had 
"arters at Iinja. Nevertheless, the first 
:mber, 1973. 
t quarterly intervals, the "quarters" 
",sons. In the Hanang' District, there 
ason which starts around November 
ry season from Iune to October. The 
:wo surveys were carried out during 
urvey should have coincid<:d with the 
uuary survey with the middle of the 
Ie and did not set in until March 1974. 
.t the beginning of the dry cool season 
nber, 1974. 
Two gangs of gillnets of mesh sizes ranging kom 63.5 mm (21 mch) 
to 177.8 mm (7 inch) at I3 mm (t inch) imervals (stretched measure as 
i 
\ 
I 
i 
i j 
manufactured) were set at four selected localities or the lake. All the gillnets 
were 26 meshsdeep. The 63.5 mm giUnets were of2 ply, those of 165.1 mm 
were of 6 ply while the rest were of 4 ply. The lengths of the 63.5 mm 
and 76.2 mm gillnets were 45 metres while the others were 90 metres. 
All nets were hung by the half in which case the effective fishing length 
was only about 50 %of the actual length of the net before mounting. 
The four stations in which the nets were set were selected according 
to ecological and b.abitat differences. One station was near the northern 
end in the deepest part of the lake (5 metres deep). This part of the lake, 
i 
I 
although fringed with papyrus, is more open and has numer<lus stretches 
free of papyrus. The second station is near Makuyuni Island. The "rea is 
free of tree stumps but has fairly dense fringes of papyrus. The average 
depth is about 3 metres. The third station is just south of Mpakani Island 
in the area of recent flooding. Here the shores are dense with papyrus and 
. there are numerous submerged trees in the water. The last station is at the 
soutbern, end of the lake near the mouth of the largest affluent stream. 
The area has many tree stumps some of which stand well above the water. 
The shores have dense fringes or papyrus and other aquatic plants. 
Before the streams enters the lake it forms a large swamp which is the home 
of a number of hippopotami. This area is very shallow being only about, 
one metre deep. 
At all stations, the nets were set in an L form sll;ch that one gang 
formed one limb of the L parallel to the shore While the other gang was 
roughly perpendicular to the shore. Both gangs were top set but in effect 
,at most of the stations the large mesh size nets reached the bottom of the 
lake. The nets were set between 7 and 9 a.m. hauled the following morning 
about the same time then set again at another station. This manner of 
setting nets (top set) and the duration of fisbing time were adopted as it 
"is tbe way fishermen do their business at Babati. 
Several measuremeuts were made 'of alI the fish caught in the ex­
perimental gilInets. The total (normal) length was measured from the 
most anterior extremity of the fish, mouth closed, to the tip of the longest 
caudal fin rays in the extended position (LAEVASTU 1965). 
The standard length was measured from the most anterior extremity 
of the fish to the hidden base of the median tail fin ray, disclosed by a 
crease on bending the tail sharply from side to side (LAGLER) 1968. 
AlI length measurements were made to the nearest. 5 cm. The total weight ~ 
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Io f  e a c h  s p e c i e s  o f  f i s h  c a u g h t  i n  e a c h  m e s h  s i z e  w a s  t a k e n  t o  t h e  n e a r e s t  
5 0  g m .  
A  n u m b e r  o f  s a m p l e s  w e r e  o b t a i n e d  f r o m  t h e  f i s h e r m e n ' s  l a n d i n g s  f o r  
w e i g h t  a n d  l e n g t h  m e a s u r e m e n t s  t o g e t h e r  w i t h  i n f o r m a t i o n  o n  t h e  
n u m b e r  o f  n e t s  u s e d  a n d  p l a c e  w h e r e  s e t .  T h e  n u m b e r  o f  f i s h  b y  s p e c i e s  
a n d  t o t a l  w e i g h t  w e r e  o b t a i n e d  f o r  c o m p a r i s o n  w i t h  e x p e r i m e n t a l  c a t c h e s .  
M a t u r i t y  s t a g e s  o f  t h e  f i s h '  w e r e  d e t e r m i n e d  a c c o r d i n g  t o  t h e  c l a s s i ­
f i c a t i o n  g i v e n  i n  K E S T E V E N  ( t ? 6 0 ) .  
R e s u l t s  
. .  
S p e c i e s  c o m p o s i t i o n  o f  t h e  c a t c h  
T h e  p o p u l a t i o n  o f  e x p l o i t e d  f i s h  i n  L a k e  B a b a t i  c o n s i s t s  o f  t w o  g e n e r a ,  
T i / a p i a  a n d  C l a r i o s .  M o s t  o f  t h e  f i s h  c a u g h t  b y  t h e  f i s h e r m e n  a s  w e l l  a s  i n '  
t h e  e x P e r i m e n t a l  g a n g s  w e r e  T i l a p i a .  C l a r i o s  w e r e  c a u g h t  i n  t h e  l a r g e  
m e s h  g i l l n e t s  m f l i n l Y  f r o m  I O U i  m m  ( 4  i n )  a n d  l a r g e r  m e s h e s .  T h e s e  w e r e  
g e n e r a l l y  c a u g h t  i n  t h e  s o u t h e r n  p o r t i o n  o f  t h e  l a k e  n e a r  H i m i t i  a n d  P o ­
n g a i .  C l a r i o s  w e r e  a l s o  c a u g h t  o n  h o o k s  b y  t h e  f e w  f i s h e r m e n .  W h o  u s e  
t h i s  f i s h i n g  m e t h o d .  T h e  l a r g e s t  C l a r i a s ,  1 0 1 . 0  e m  l o n g ,  w a s  c a u g h t  i n  t h e  
s o u t h e r n  m o s t  e n d  o f  t h e  l a k e  a t  P o n g a i  i n  a  1 7 7 . 8  m m  ( 7  i n c h e s )  g i l l n e t .  
T h r e e  s p e c i e s  o f  T i / a p i a  w e r e  r e c o g n i s e d .  T h e  m o s t  a b u n d a n t  w a s  
T i / a p i a  e s c u l e n t a  a n d  t h i s  w a s  u b i q u t o u s .  T h e  n e x t  i n  a b u n d a n c e  w a s  a  
s p e c i e s  w h i c h  i s  n o t  y e t  p o s i t i v e l y  i d e n t i f i e d .  I t  h a s  a n  i n t e n s e l y  s p o t t e d  
a p p e a r a n c e  a n d  c o u l d  b e  T .  l e u c o s t i c t a .  A  f e w  T .  z i l l i  w e r e  c a u g h t  i n  t h e  
s o u t h e r n  e n d  o f  t h e  l a k e  n e a r  p a p y r u s .  
S i n c e  t h e  m a j o r i t y  o f  c i c h l i d s  i n  t h e  f i s h e r m e n ' s  c a t c h  a r e  T .  e s c u l e n t a ,  
a l l  s p e c i e s  o f  T i l a p i a  a r e  t r e a t e d  a s  o n e  " t y p e "  o f  f i s h  i n  b u s i n e s s  t r a n s ­
a c t i o n s .  A l s o ,  t h e r e  s e e m s  t o  b e  l i t t l e  s i z e  d i f f e r e n c e  a m o n g  t h e  T i l a p i a  
s p e c i e s  i n  L a k e  B a b a t i .  I t  w a s  d e c i d e d  t o  t r e a t  a l l  s p e c i e s  o f  T i / a p i a  
t o g e t h e r  i n  t h i s  i n v e s t i g a t i o n  w h i c h  i s  a i m e d  a t  f i n d i n g  " a  r e m e d y "  t o  t h e  
d w i n d l i n g  c a t c h e s  o f  f i s h .  F u r t h e r m o r e  t h e  c a t c h e s  o f  T i l a p i a  o t h e r  t h a n  
T .  e s c u l e n t a  w e r e  s o  s m a l l  a s  t o  m a k e  s e p a r a t e  s t a t i s t i c a l  t r e a t m e n t  o f  
t h e i r  d a t a  m e a n i n g l e s s .  
C a t c h  p e r  u n i t  e f f o r t  
T a b l e  4  s h o w s  t h e  c a t c h  p e r  u n i t  e f f o r t  o f  T i / a p i a  i n  e x p e r i m e n t a l  
g i l l n e t s  a t  t h e  d i f f e r e n t  p e r i o d s  w h e n  t h e y  w e r e  o p e r a t e d  o n  L a k e  B a b a t i .  
3 2  
T a b l e  4 :  M e a n  c a t c h  p e r  n e t ·  
N o v e m b e r  1 9 7 4  N o v e  
M e s h  s i z e  
( m m )  N o .  W t .  K g .  N o .  
3 8 . 1  1 6 1 . 5  
3 . 7 7  
-
5 0 . 8  
1 1 3 . 4  5 . 3 6  
6 3 . 5  
6 3 . 8  
3 . 9 3  2 5 . :  
7 6 . 2  
8 . 7  0 . 6 5  
9.~ 
8 8 . 9  6 . 3  0 . 6 9  3 . 1  
1 0 1 . 6  1 . 3  0 . 1 3  
2.~ 
1 1 4 . 3  
1 . 0  
0 . 1 6  
1 . 1  
1 2 7 . 0  0 . 7  0 . 0 4  1 . '  
1 3 9 . 7  1 . 7  
0 . 4 1  
0 . '  
1 5 2 . 4  
N i l  N i t  0 . 1  
1 6 5 . 1  N i l  N i l  N i l  
1 7 7 . 8  
N i l  
N i l  
N i l  
T h e  c a t c h e s  i n  N o v e m b e r ,  
o b t a i n e d  a t  t h e  o t h e r  p e r i o d s .  F  
t w o  m o n t h s  b e f o r e  t h e  N o v e m b c 1  
f r o m  M a r c h  t o  A u g u s t  1 9 7 3 .  
b e n e f i t e d  f r o m  t h e  c l o s u r e  a n d  
c a t c h  p e r  u n i t  e / f o r t  o n  r e s u m p  
t i m e  p a s s e d  t h e r e  w a s  a  p r o g r e s s i  
i n  J u n e ,  o n l y  n i n e  m o n t h s  a f t e l  
c a t c h e s  h a d  f a l l e n  t o  a  v e r y  l o w .  
i s  a l s o  s h o w n  h i .  t h e  f a l l  o f  c a t c h  
b e t w e e n  N o v e m b e r  1 9 7 3 ,  a n d  F l  
p e r  u n i t  e f f o r t  i n  t h e  c o m m e r c i  
1 9 7 4  w h i c h  i s  a l s o  o b s e r v e d  i n ,  
a n d  7 6 . 2  m m  g i l l n e t s  m a y  b e  ~ 
d u r i n g  s p a w n i n g  a s  J u n e  w a s  t h !  
n o t e d  h i g h e r  c a t c h  r a t e s  o f  T i l o , j  
r a i n y  s e a s o n  t h a n  d u r i n g  t h e  d ' 1 ' i  
b e i n g  a  r e s u l t  o f  i n s h o r e  migr~ 
T i l a p i a  d u r i n g  t h e  r a i n s .  I n  s p i l e ;  
p a r e d  t o  F e b r u a r y ,  t h e  c a t c h  ra~ 
m b e r  1 9 7 3 ,  t h u s  t h e r e  i s  s t i l l  ~ 
s i n c e  t h e  l a k e  w a s  o p e n e d  t o  f i s l  
mesh size was taken to the nearest 
Table 4: Mean catch per net-niiht of Ti/apia in experimental gillnets I 
from the fishermen's landings for I November 1974 November 1973 February 1974 June 1974 
together with information on the Mesh size 
:e set. The number of fish by species (mm) No. Wt. Kg. No. WI. Kg. No. WI. Kg. No. WI. Kg, 
lmparison with experimental catches. 
38.1 16I.S 3.77 - - - ­I - ­) 50.8 113.4 5.36 ­
determined according to the classi- 63.5 63.8 3.93 25.2 2.32 12.0 1.08 1.8 1.45 
76.2 . 8.7 0.65 9.5 1.23 I.3 0.17 2.6 0.27 
88.9 6.3 0.69 3.8 0.57 0.4 0.65 Nil Nil 
101.6 I.3 0.13 2.7 0.34 u.8 1.03 Nil Nil 
114.3 1.0 0.16 1.6 0.30 0.2 0.27 0.1 0.6
alts 127.0 0.7 0.Q4 1.4 0.29 0.6 0.21 0.2 0.26 
139.7 1.7 0.41 0.4 0.39 0.6 0.39 0.2 0.26 
152.4 Nil Nil 0.1 0.11 0.1 0.13 Nil Nil 
165.1 Nil Nil Nil Nil Nil Nil Nil Nil• Lake Babati consists oftwo genera, 
177.8 Nil Nil Nil Nil Nil Nil Nil Nilcaught by the fishermen as well as in' 
,. C/arias were caught in the large 
(4 in) and larger meshes. These were The catches in November, 1973 were generally higher than those
tion of the lake near Himiti and Po­ Obtained at the other periods. Fishing on the lake had commenced only 
oob by the few fishermen. who use two months before the November, 1973 survey after the six month closure W, 101.0 cm long, was caught in the from March to August 1973. It is apparent that the fish population Igai in a 177.8 mm (7 inches) gillnet. benefited from the closure and it recovered sufficiently to yield a large 
catch per unit effort on resumption of fishing operations. However, as 
:cognised. The most abundant was time passed there was a progressive decline in catch p<!r unit effort so that 
\1Ous. The next in abundance was a in June, only nine months after the removal of fishing restrictions, the 
lentified. It has an intensely spotted catches had fallen to a very low level. The decline in catch per unit effort 
'tao A few T. zilli were caught in the is also shown iii the fall of catch per net-night of the fishermen's landings 
IS. between November 1973, and February 1974, (Table 5). The rise in catch 
per unit effort in the commercial landing between February and June 
ie fishermen's catch are T. esculenta, .. 1974 which is also observed in the experi~ental catches in the 63.5 mm 
me "type" of fish in business trans­ and 76.2 mm gillnets may be due to an: increase in the activity of fish 
Ie size difference among the Tilapia during spawning as June was the time just after the rains. MANN (1967) 
ided to treat all species of Tilapia noted higher catch rates of Tilapia rrlkwaensis in Lake Rukwa during the 
aimed at finding "a remedy" to the rainy season than during the dry season and he attributed this to probably 
re the catches of Tilapia other than being a result of inshore migration and increased activity of breeding 
.ke separate statistical treatment of Tilapia during the rains. In spite of the rise in catch per effort in June com­
pared to February, the catch rate in June, is still lower than that in Nove­
mber 1973. thus there is still a fall in catch rate with passage of time 
since the lake was opened to fishing. 
it effort of Tilapia in experimental 
they were operated on Lake Babati. 
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fable 6: Pen.:elllage composltion 01 mature and Immature Ti/apia esculenta in experimental (i to vii) and commercial (viii) giJlnets in Lake 
Bahati. Number of fish in brackets. 
Mesb November 1974 November 1973 February 1974 June 1974 Average 
Size (mm) Immature· Mature·· Immature Mature Immature Mature Immature Mature Immature Mature 
-(i) 38.1 60.20 39.80 - - - - - 60.20 39.80 
(493) (326) (493) (326) 
(ii) 50.8 41.27 58.73 - - - - - - 41.27 58.73 
(291) (414) 
(iii) 63.5 20.40 79.60 lJ.14 86.86 4.29 95.71 15.50 84.50 16.19 83.81 
'" 
(62) (242) (18) (119) (3) (70) (18) (98) (lOl) (52) 
(iv) 76.2 17.28 82.72 I4.lO 85.90 16.66 83.34 22.24 77.76 16.00 84.00
'" (14) (81) (9) (55) (2) (10) (3) (IS) (28) (147) 
(v) 88.9 21.05 .78.95 3.70 96.30 0 100 0 100 13.98 86.02 
(12) (45) (I) (26) (0) (7) (0) (2) (13) (80) 
(vi) lOl.6 7.69 .92.31 13.50 86.50 0 100 0 100 9.38 90.62 
(I) (12) (2) (14) (0) (2) (0) (I) (3) (39) 
(vii) 114.3 25.0 75.0 30.00 70.00 0 100 0 100 23.08 76.92 
(3) (9) (7) (0) (0) (2) (0) (2) (6) (20) 
(viii) 76.2 - - 10.00 90.00 0 100 12.70 87.30 7.90 92.10 
(5) (5) (45) (0) (61) (10) (69) (IS) (175) 
·Immature: Stages 1 and 2 ··Stages 3 to 7 according to maturity stage classification by KESTEVEN (960). 
T h e  r e a s o n s  f o r  t h e  s t u n t e d  n a t u r e  o f  T i { a p i a  i n  L a k e  B a b . t i  a s  c o m ­
p a r e d  t o  t h o s e  i n  L a k e  K i t a n g i r i  o r  L a k e  V i c t o r i a  a r e  n o t  y e t  k n o w n .  
A L M  ( 1 9 5 2 ,  1 9 . 5 9 ) . i n  h i s  s t u d i e s  o f  p o p u l a t i o n s  o f  p e r c h  ( P e r c a f l u v i a t i l i s )  
i n  d i f f e r e n t  t y p e s  o f  l a k e s  o b s e r v e d  t h a t  t h e  p e r c h  a r e  g e n e r a l l y  s t u n t e d  
i n  s m " " l  d y s t r o p h i c  l a k e s  w h e r e a s  p e r c h  g r o w  b e t t e r  a n d  t o  l a r g e r  s i z e  i n  
o l i g o t r o p h i c  a n d  o u t r o p h i c  l a k e s .  H e  a t t r i b u t e d  t h e  s t u n t e d  n a t u r e  o f  
p e r c h  i n  s m a l l  d y s t r o p b i c  l a k e s  a s  b e i n g  d u e  t o  l a c k  o f  s u f f i c i e n t  s u i t a b l e  
f o o d  b e c a u s e  w h e n  t h e s e  s t u n t e d  f i s h  w e r e  t r a n s p l a n t e d  t o  m o r e  f a v o u r a b l e  
b i o t o p  ( e x p e r i m e n t a l  p o n d s )  t i l e i r  g r o w t h  i n c r e a s e d  a n d  w e r e  a b l e  t o  
a t t a i n  a  s i m i l a r  s i z e  t o  t h a t  o f  t h e - p e r c h  p o p u l a t i o n s  i n  l a r g e  o l i g o t r o p h i c  
a n d  o u t r o p h i c  l a k e s .  A c c o r d i n g  t o  M r .  N g o w i  o f  t h e  F i s h e r i e s  D i v i s i o n ,  
B a b a t i ,  6 0 0  f i n g e r l m g s  o f  T i t a p i a  f r o m  L a k e  B a b a t i  w e r e  s t o c k e d  i n  K t .  
n d o a  f i s h p o n d s  i n  M a r c h ,  g r o w n  t o  a n d  a v e r a g e  t o t a l  l e n g t h  o f  2 6  c m  
( 1 0  i n ) .  I t a p p e a r s  t h a l  t h e  f i s h p o n d s  h a v e  a  m o r e  f a v o u r a b l e  e n v i r o n m e n t  
f o r  T i / a p i a  t h a n  L a k e  B a b a t i .  
I f  t h e  s t u n t e d  n a t u r e  o f  T i l a p i a  i n  L a k e  B a b a t i  i s  d u e  t o  f o o d  s c a r c i t y  
a n d  o t h e r  envir~mental f a c t o r s ;  i m p o s i t i o n  o f  m e s h  s i z e  r e s t r i c t i o n s  f o r  
g i l l n e t s  l e s s  t h a n  7 6 . 2  m m  s t r e t c h e d  m e s h  w i l l  n o t  r e s u l t  i n  e i t h e r  l a r g e r  
s i z e  o f  t i s J : l l a n d e d  i n  t h e  c a t c h  o r  i n c r e a s e  i n  n u m b e r s  i n  t h e  p o p u l a t i o n .  
T h e  e f f e c t  o f  t h o  r e g u l a t i o n  w i l l  o n l y  b e  t o  r e d u c e  t h e  q u a n t i t y  o f  f i s h  
r e m o v e d  f r o m  t h e  p o p u l a t i o n .  T h e r e  i s  e v i d e n c e  t o  s u g g e s t  t h a t  t h e  c o n ­
t i n u e d  r i s e  i n  f i s h i n g  e f f o r t  ( T a b l e  I )  i s  h a v i n g  a n d  a d v e r s e  e f f e c t  o n  t h e  
T i l a p i a  p o p u l a t i o n  o f  t h i s  l a k e  a s  s h o w n  b y  t h e  p r o g r e s s i v e  d r o p  i n  
c a t c h e s  a n d  c a t c h  p e r  u n i t  e f f o r t  o f  t h i s  g e n u s  ( T a b l e s  2  a n d  3 ) .  H e n c e  
m e s h  s i z e  r e s t r i c t i o n s  i s  o n e  w a y  o f l i m i t i n g  t h e t i s h i n g  e f f o r t  a n d  t h u s  e a s i n g  
t h e  p r e s s u r e  o n  t h e  p o p u l a t i o n .  H o w e v e r ,  i t  a p p e a r s  t h a t  t b i s  m e a s u r e ·  
a l o n e  . i s  i n a d e q u a t e .  C o m p a r i s o n  o f  c a t c h  p e r  e f f o r t  f o r  e x p e r i m e n t a l  
a n d  c o m m e r c i a l  g i l l n e t s  s h o w s  t h a t  t h e  7 6 . 2  m m  g i l l n e t s  o p e r a t e d  b y  
f i s h e r m e n  a r e  m O r e  e f f i c i e n t  t h a n  t h e  e x p e r i m e n t a l  g i l l n e t s  o f  t h e  s a m e  
m e s h  s i z e  ( T a b l e  4  a n d  5 ) .  
S o m e  o f  t h e  r e a s o n s  f o r  t h e  b e t t e r  c a t c h  r a t e  o f  c o m m e r c i a l  n e t s  
a r e  t h a t  t h e  f i s h e r m e n  s e t  n e t s  w h e r e ,  t h r o u g h  e x p e r i e n c e ,  t h e y  k n o w  
t h e r e  a r e  c o n c e n t r a t i o n s  o f  f i s h .  T h e y  t e n d  t o  s e t  t h e  n e t s  c l o s e  t o  t h e  
w a t e r  v e g e t a t i o n  n e a r  t h e  s h o r e s  w h e r e  T i l a p i a  b r e e d .  B e s i d e s ,  f i s h e r m e n  
f r e q u e n t l y  r e s o r t  t o  b e a t i n g  t h e  w a t e r  w i t h  t h e i r  p a d d l e s  o r  c l u b s  i n  o r d e r  
t o  d r i v e  t h e  f i s h  i n t o  n e t s .  I n  t h i s  w a y  f i s h  o f  a l l  s i z e s  g e t  e n t a n g e d  i n  t h e  
n e t s  a n d  t h i s  g r e a t l y  i n c r e a s e  t h e  c a t c h e s .  
I t i s  f u r t h e r  p o i n t e d  o u t  t h a t  m o r e  t h a n  8 0  % o f  t h e  ' T i l a p i a  c a u g h t  e v e n  
i n  t h e  6 3 . 5  m m  ( 2 !  i n )  e x p e r i m e n t a l  g i U n e t s  w e r e  m a t u r e .  T h u s  t h e  m e s h  
s i z e  r e s t r i c t i o n  f o r  g i l l n e t s  o f  l e s s . t h a n  7 6 . 2  m m  ( 3  i n )  s u f f i c i e n t l y  p r o t e c t s  
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t h e  i m m a t u r e  T i l a p i a  f r o m  e x p l o i  
r e g u l a t i o n  b e  r e t a i n e d .  F u r t h e r m <  
o n  t h e  f i s h  p o p u l a t i o n ,  t h e r e  s h o u l  
o f  f i s h e r m e n  a l l o w e d  t o  e x p l o i t  ~ 
o f  s u c h  a  m e a s u r e  c a n  b e  i l l u s t r a t  
c a t c h  r a t e  o f  c o m m e r c i a l  ( 7 6 . 2  m  
d u r i n g  t h e  s u r v e y  i s  1 . 7 4  k g / n e t i n i t  
e a c h  h a d  a n  a v e r a g e  o f  5  n e t s  ( r a n  
t h e r e  w e r e  a t  l e a s t  1 0 0  f i s h e r m e n .  
s e t  p e r  d a y  a n d  t h e s e  l a n d e d  a n  a v  
n e t s  x  1 . 7 4  k g / n e t ) .  H o w e v e r  t h e  
l a n d i n g s  a f t e r  o p e n i n g  t h e  l a k e  t  
p r o d u c t i o n  w o u l d  b e  o n l y  5 8 . 3  %  
o f  T i l a p i a  ( T a b l e  2 ) .  H e n c e  m a i n t a i  
m e n  a n d  n e t s  w H I  r e s u l t  i n  a  f u r t h  
a  d r o p  i n  c a t c h  p e r  f i s h e r m a n  t o  (  
t h a n  5 0  % o f  t h e  c a t c h  p e r  f i s h e r m .  
t h i s  s i t u a t i o n  r e q u i r e s  i m m e d i a t e  
d e t e r i o r a t i o n  o f  t h e  f i s h e r y .  
R E C O M M E N O A n O N S  
I .  T h e  T i { a p i a  p o p u l a t i o n  o f  
t o  o v e r  e x p l o i t a t i o n  b y  t o o  m a n y  f  
f i s h i n g  p r e s s u r e ,  i t  i s  r e c o m m e n d e 1  
t h e  1 9 6 6  l e v e l  o f  a b o u t  5 0  f i s h e r m e  
e f f o r t ,  f i s h  p r o d u c t i o n  w a s  b e i n g  
I f  e a c h  o f  t h e  5 0  f i s h e r m e n  i s  a l l o w <  
t h a t  t h e r e  w i l l  b e  a  s e r i o u s  d e c l i n e  
2 .  T h e  p r e s e n t  r e s t r i c t i o n  o f  I  
s h o u l d  b e  r e t a i n e d  a n d  e n f o r c e d .  
3 .  I t  i s  k n o w n  t h a t  m o s t  T i / «  
t h e r e f o r e  r e c o m m e n d e d  t h a t  t h e r  
f o r  n o t  l e s s  t h a n  f o u r  m o n t h s  d u r i  
w i l l  n o t  s e r i o u s l y  s u f f e r  f r o m  e o <  
k n o w n  t o  b e  e n g a g e d  i n  a g r i c u l t U i  
4 .  E f f o r t s  s h o u l d  b e  i n c r e " "  
p a d d l e s  a n d  c l u b s  t o  d r i v e  f i s h  i n t  
t o  h a v e  h a r m f u l  e f f e c t s  o n  a  f i s h e '  
5 .  F i s h e r m e n  s h o u l d  b e  e n c ·  
h o o k s  i n  o r d e r  t o  e x p l o i t  t h e  C  
f i s h e d .  T h i s  w o u l d  a l s o  e a s e  t h e  f  
6 .  T h e  p r e s e n t  s u r v e y  o f  t h e  
e of Tilapia in Lake Babati as COm­~ Lake Victoria are not yet known. putations of perch (Percaftuviatilis) that the perch are generally stunted 
:rch grow better and to larger size in 
fie attributed the stunted nature of 
=ing due to lack of sufficient suitable 
were transplanted to more favourable 
growth increased and were able to 
reb populations in large oligotrophic 
k Ngowi of the Fisheries Division 
m Lake Babati were stocked in Ko: 
and average total length of 26 cm 
bave a more favourable environment 
La~e Babati is due to food scarcity 
IOSItIon of mesh size restrictions for 
mesh will not result in either larger 
tease in numbers in the population. 
y be to reduce the quantity of fish 
is evidence to suggest that the con­
is haVing and adverse effect on the 
Ihown by the progressive drop in 
ibis genus (Tables 2 and 3). Hence 
ling the fishing effort and thus easing 
rever, It appears that this measure 
catch per effort for experimental 
the 76.2 mm gillnets operated by 
experimental gillnets of the same 
:er catch rate of commercial nets 
" through experience, they know 
tend to set the nets ctose to the 
• Tilapia breed. Besides, fishermen 
vith their paddles or clubs in order 
!ish of all sizes get entanged in the 
::5. 
tan 80 %of the Tilapia caught even 
Inets were mature. Thus the mesh 
'6.2 mm (3 in) sufficiently protects 
the immature Tilapia from exploitation. It is therefore desirable that this 
regulation be retained. Furthermore, in order to ease the fishing pressure 
on the fish population, there should be introduced a control on the number 
of fishermen allowed to exploit the fishery. The reasons for the necessity 
of such a measure can be illustrated by the following example. The mean 
catch rate of commercial (76.2 mm) gillnets on Lake Babati as recorded 
during the survey is 1.74 kg/net/night. At this time, the sampled fishermen 
each had an average of 5 nets (range 3 to 8 nets) and it was estimated that 
there were at least 100 fishermen. Therefore an average of 500 nets were 
set per day and these landed an average of 879 kg of Tilapia per day (500 
nets X I.74 kg/net). However the catch rate is also based on the high 
landings after opening the lake to fishing. Furthermore, the predicted 
production would be only 58.3% of the 1972 production of 371.9 tons 
of Tilapia (Table 2). Hence maintaining the present effort in terms of fisher­
men and nets will result in a further fall of the production of Tilapia and 
. a drop in catch per fisherman to only 2.17 tons of per year which is less 
than 50% of the catch per fisherman of Tilapia in 1972 (Table 3). Clearly, 
this situation requires immediate corrective measures to arrest further 
deterioration of the fishery. 
RECOMMENDAnONS 
I. The Tilapia population of Lake Babati has sh'lwn a decline due 
to over exploitation by too many fishermen and fishing gears. To ease the 
fishing pressure, it is recommended that the fishing effort be reduced to 
the 1966 level of about 50 fishermen. It,is recorded that, with that fishing 
effort, fish production was being maintained at a relatively high level. 
If each of the 50 fishermen is allowed a maximum of 5 gillnets, it is unlikely 
that there will be a serious decline in catches. 
2. The present restriction of gillnets of mesh size less than 76.2 mm 
should be retained and enforced. 
•	 3. It is known that most Tilapia breed during the rainy season. It is 
therefore recommended that there be a s"asonal tlosure of the fishery 
for not less than four months during this season. Besides, many fishermen 
will not seriously suffer from economic set backs as most of them are 
known to be engaged in agriculture during the rains. 
4. Efforts should be increased to stop the beating of water with 
paddles and clubs to drivc fish into gillnets. This fishing method is known 
to have harmful effects on a fishery (SSENTONGO 1973). 
5. Fishermen should be encouraged to use large mesh gillnets and 
hooks in order to exploit the Clarias which are presently only lightly 
fished. This would also ease the fishing pressure on the Tilapia. 
6. The present survey of the fishery of Lake Babati should continue 
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s o  a s  t o  b e  a b l e  t o  m o n i t o r  t r e n d s  i n  t h e  f i s h e r y .  T h i s  s h o u l d  l e a d  t o  , a  
!  
b e t t e r  a s s e s s m e n t  o f  t h e  i m p a c t  o f  f i s h i n g  o n  t h e  a v a i l a b l e  s t o c k s .  
I
I i  
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APPENDIX C 
PRELIMIN~RY OBSERVATIONS ON ENGRAULI­
CYPRIS ARGENTEUS (PELLEGRIN) 1904 FROM LAKE VICTORIA 
By
 
DR. J. OKEDI
 
INTRODUCTION 
The occurence of the cyprinid Genus Engraulicypris in East and Cen­
tral Africa is widespread. In all the lakes where they are found, they are 
small and pelagic and form only minor fisheries. In Lake Nyasa (now 
sometimes called Lake Malawi), JACKSON et al (1963) reports the 
presence of several species of which Engrau/icypris sardella forms a sub­
stantial fishery. In Lakes Mweru and Bangweulu, another species, 
E. moeruensis occurs but is considered of little economic value due to its 
low density and small size (JACKSON, 1961). In Lake Mobutu Sese 
Seko (formerly Lake Albert), E. bredai is found restricted to surface 
waters of the inshore arcas (GREENWOOD 1966). 
E. argenteus occurs in Lakes Victoria, Kyoga, Nabugabo and along 
:the Nile (GREENWOOD op. ciL) whcre its distribution is only poorly 
: known. However in the 1960s E. argenteus began to appear prominently 
in catches mainly in the Kenyan and Tanzanian waters of Lake Victoria. 
,Preliminary reports indicate that the Fisheries Departments had no 
I systcm of recording Engraulicypris ind~peh.dently froci the fishermen's 
.catches but that in 1969 Kenya had 175 mosquito beach seines registered. 
Engraulicypris is therefore now widely caught using light attraction 
techniques as a completely riew fishery on the shores of Lake Victoria. The 
catch is sundricd and sold as "Omena" or a form of "Dagaa" in urban 
areas throughout East Africa where prices vary rather extensively. Signi­
•ficant export of sundried Engraulicypris take place from Tanzania to 
Kenya and also from Kenya to Uganda. . 
In Kenya, beach seining is prohibited in April, to July. Like in the 
Tanzania waters, fishing for Engrau/icypris involves the use of kerosene 
pressure lamps and around the Nyanza Gulf and Mwanza up to 50 [amps 
or morc can be discerned on fishing nights dotting the shore like street 
lights. 
The rise in thc catch of Engraulicypris has been amply dcmonstrated 
in the Nyanza Gulf where data have recently been collected (KENYA 
1971-1973). For six months in [971 the catch recorded by the Kenya 
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F i s h e r i e s  D e p a r t m e n t  r o s e  f r o m  1 3 8  m e t r i c  t o n s  t o  1 1 6 8  m e t r i c  t o n s  i n  
[ 9 7 3  a n d  t h e  f i s h  s o l d  a t  5 0  c e n t s  t o  1 / 5 0  p e r  k i l o g r a m .  
E n g r a u l i c y p r i s  c a n  t h e r e f o r e  f o r m  t h e  b a s i s  o f  a n  i m p o r t a n t  l i g h t  
f i s h e r y  i n  L a k e s  V i c t o r i a  a n d  K y o g a .  P R O U D E  ( 1 9 6 3 )  r e p o r t e d  t h i s  
s p e c i e s  b e i n g  a t t r a c t e d  t o  l i g h t  w h e r e  a  c a t c h  o f  1 8 4  l b s  p e r  h o u r  w a s  m a d e  
o n e  n i g h t .  T h i s  i s  i m p o r t a n t  n o t  o n l y  t o  a u g m e n t  t h e  s u p p l y  o f  p r o t e i n  a n d  
e m p l o y m e n t  o p p o r t u n i t y  b u t  a l s o  t o  t a k e  o f f  p r e s s u r e  f r o m  t h e  T i l a p i a  
w h i c h  h a v e  t e n d e d  t o  b e  o v e r f i s h e d .  H o w e v e r  b e f o r e  f u r t h e r  e x p l o i t a t i o n  
o f  t h e  E n g r a u l i c y p r i s  g o e s  o u t  o f  c o n t r o l ,  i t  w a s  t h o u g h t  w i s e  t o  t r y  t o  
e l a b o r a t e  i t s  e c o l o g y  a n d  b i o l o g y  i n  o r d e r  t o  a s s i s t  p r o p e r  a n d  p l a n n e d  
e x p l o i t a t i o n  o f  t h i s  s p e c i e s  o n  a  ' w i d e r  s c a l e .  
T h e  p r e s e n t  r e s e a r c h  p r o g r a m m e  i s  a i m e d  a t  t e s t i n g  t h e  v a l i d i t y  o f  a
•
" c l o s e d "  s e a s o n  f o r  b e a c h  s e i n i n g  a c t i v i t y  i n  r e g a r d  t o  E n g r a u l i c y p r i s  l i f e  
c y c l e .  H e n c e  a  p r e c i s e  p e r i o d  d u r i n g  w h i c h  b e a c h  s e i n i n g  i s  d e t r i m e n t a l  
w i l l  b e  o b s e r v e d  s o  a s  t o  d e s i g n  s u i t a b l e  m a n a g e m e n t  p r a c t i c e s .  I t  i s  h o p e d  
f u r t h e r  t o  o b t a i n  i n f o r m a t i o n  o n  r e l a t i v e  a b u n d a n c e ,  d i s t r i b u t i o n ,  b r e e d i n g ,  
g r o w t h  a n d  f e e d i n g  h a b i t s  o f  t h i s  s p e c i e s .  
P O P U L A T I O N  S T R U C T U R E  
S a m p l i n g  i n  t h e  p r e s e n t  s t u d y  w a s  d o n e  b y  l i g h t  f i s h i n g  a n d  b e a c h  
s e i n i n g  w i t h  m 0 9 q u i t o  n e t s .  S o m e  s p e c i m e n s  w e r e  h o w e v e r  t a k e n  i n  t r a w l  
n e t s  w i t h  s m a l l  c o d - e n d  m e s h  s i z e s  e . g .  1 6  m m  b u t  t h e s e  w e r e  v e r y  f e w .  
S p e c i m e n s  h a v e  t h e r e f o r e  b e e n  o b t a i n e d  a r o u n d  K i s u m u  i n  N y a n z a  G u l f ,  
M w a n z a ,  B U k o b a  a n d  M u s o m a .  
A  t o t a l  o f  6 0 4  s p e c i m e n s  h a v e  s o  f a r  b e e n  e x a m i n e d  b u t  f e m a l e s  a c c O U , a  
n t e d  f o r  5 3  p e r  c e n t  o f  t h e s e  a n d  t h e  m a l e s  w e r e  o n l y  3 4  p e r  c e n t .  I t  i s  
f e l t  h o w e v e r  t h a t  m a l e s  w e r e  m o r e  d i f f i c u l t  t o  i d e n t i f y  a n d  t h e  7 2  s p e c i ­
m e n s  w h i c h  c o u l d  n o t  b e  s e x e d  m a y  h a v e  b e e n  m a l e s .  T h e  l e n g t h  o f  t h e  
l a r g e s t  i n d i v i d u a l  w a s  1 0 . 3  e m  ( T o t a l  l e n g t h )  o r  8 . 5  c m  ( S t a n d a r d  l e n g t h )  
a n d  t h i s  w a s  a  f e m a l e  w e i g h i n g  2 . 4  g m  c a u g h t  f r o m  H o m a  B a y .  T h e  
s m a l l e s t  f i s h  t a k e n  w a s  a l s o  f r o m  H o m a  B a y ,  a  t o t a l  l e n g t h  o f  4 . 8  c m  ( S t a n ­
d a r d  l e n g t h  4 . 1  c m )  w e i g h i n g  1 . 0  g m .  
B R E E D I N G  
T h e  s m a l l e s t  r i p e  m a l e  w a s  6 . 3  c m  t o t a l  l e n g t h ,  ( S t a n d a r d  l e n g t h  
5 . 2  c m )  w e i g h i n g  1 . 6  g I n  w h e r e a s  t h e  s m a l l e s t  r i p e  f e m a l e  c a u g h t  w a s  
5 . 4  c m  t o t a l  l e n g t h  ( S t a n d a r d  l e n g t h  h e i n g  4 . 4  c m ) .  H o w e v e r  a s  s t a t e d  
4 0  
p r e v i o u s l y  m a l e  g o n a d s  a r e  d i f f i c u l t  
o f  a  m i c r o s c o p e .  H e n c e  t h e  s i z e  o f  
n o t  b e  a c c u r a t e l y  d e t e r m i n e d .  I t  w o ,  
m a t u r i t y  i n  t h e  s p e c i e s  i s  a t t a i n e d :  
S a m p l i n g  h a s  n o t  b e e n  e v e n  t h r  
J u l y - O c t o b e r  i n  1 9 7 0 ,  A u g u s t  a n d  
s h o w e d  i n t e r e s t i n g  r e s u l t s  i n  a s  f a r  a :  
T a b l e  1 : P e r c e n t a g e  o f  b r e e d i n g  b r g i  
M o n t h  
J u l y  1 9 7 0 
  
A u g u s t  1 9 7 0 
  
O c t o b e r  1 9 7 0 
  
A u g u s t  1 9 7 3 
  
D e c e m b e r  1 9 7 3 
  
J u n e  1 9 7 4  
. S t a g e  V  a n d  V I  a r e  r e c o r d e d  a 5  r i p e  a n d  
I t  i s  i n t e r e s t i n g  t o  n o t e  t h e r e f o .  
n u m b e r s  o f  b r e e d i n g  i n d i v i d u a l s  s e <  
J u l y ,  A u g u s t  a n d  O c t o b e r  w h e r e a s  1  
F u r t h e r  o b s e r v a t i o n  w i l l  p e r h a p s  n  
s p e c i e s .  
A  t o t a l  o f  3 6  r i p e  f e m a l e s  w e r e  
d u a l  o f  5 . 5  c m  t o t a l  l e n g t h  c o n t a l  
w h e r e a s  t h e  l a r g e s t  n u m b e r  c o u n t e  
t o t a l  l e n g t h .  F r o m  F i g .  I ,  i t  i s  q u i t e  
t h a t  f e c u n d i t y  t e n d s  t o  i n c r e a s e  w i t ! :  
t h a t  E n g r a u l i c y p r i s  h a s  l o w  f e c u n d i t  
T h e  s p e c i e s  i s  r e p o r t e d  t o  b  
( G R A H A M  1 9 2 9 ) .  S p e c i e s  s u r v i v a  
m o r t a l i t y  a n d  f r e q u e n t  s p a w n i n g .  1  
b e t w e e n  0 . 5 - 0 . 7  m m ·  
R E F E R E N C E S  
G R A H A M ,  M .  ( 1 9 2 9 ) :  T h e  V i c  
A g e n t s  f o r  t h e  C o l o n i e s .  
II
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I
metric tons to 1768 metric tons in 
iO per kilogram. 
the basis of an important light 
l. PROUDE (1963) reported this 
catch of 184lbs per hour was made 
augment the supply of protein and 
lake off pressure from the Tilapia 
owevcr before further exploitation 
:tol, it was thought wise to try to 
rder to assist proper and planned 
scale. 
aimed at testing the validity of a 
.jty in regard to Engraulicypris life 
hich beach seining is detrimental 
management practices. It is hoped 
abundance, distribution, breeding, 
es. 
done by light fishing and beach 
mens were however taken in trawl 
16 mm but these Were very few. 
I around Kisumu in Nyanza Gulf, 
been examined but females accou­
lies were only 34 per cent. It is 
cult to identify and the 72 speci­
ve been males. The length of the 
Igth) or 8.5 em (Standard length) 
n caught from Hom. Bay. The 
.y, a total length of 4.8 em (Stan­
total length. (Standard length 
nallest ripe female caught was 
Ig 4.4 em). However as stated 
previously male gonads are difficult to identify in the field without the aid 
of • microscope. Hence the size of the smallest ripe male could perhaps 
not be accurately determined. It would nevertheless be expected that sexual 
maturity in the species is attained at approximately 5.6 em total length. 
Sampling has not been even throughout but fishing in the months of 
July-October in 1970, August and December in 1973 and June in 1974 
showed interesting results in as far as breeding activity was concerned. 
Table 1: Percentage of breeding Engruulicypris in certain months of the year 
Percentage of fish in 
Month Total No. examined stage V and VI-
July 1970 28 85 
August 1970 61 66 
Octo r 1970 34 32 
August 1973 254 26 
Decem 1973 50 4 
June 1974 129 66 
·Stage V and VI are recorded as ripe and running individuals. 
It is interesting to note therefore from, Table I above ,that the largest 
numbers of breeding individuals seemed to occur in the months of June. 
July. August and October whereas the fewest were recorded in December. 
Further observation will perhaps reveal definite breeding patterns in this 
~pecies. 
A total of 36 ripe females were taken for fecundity counts. An indivi­
du.."1 of 5.5 em total length contained the fewest number of ova (582) 
whereas the largest number counted (4771) W"re fronl a fish of 7.8 em 
total length. From Fig. I, it is quite evident even at this preliminary stage 
that fecundity tends to increase with lengthoffish. It is noted with interest 
that Engraulicypris has low fecundity. mean ova counted at 2292. 
The species is reported to be pelagic and its spawn planktonic 
(GRAHAM 1929). Species survival probably depends on low ova - fry 
mortality and frequent spawning. Engraulicypris ova are small, measuring 
between 0.5-0.7 mm. 
REFERENCES 
GRAHAM, M. (1929): The Victoria Nyanza and its fisheries Crown 
Agents for the Colomes. 
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S T A N D A R D  L E N G T H  O F  F I S H  ( e m )  
G R E E N W O O ! ? ,  P . H .  ( 1 9 6 6 ) :  T h e  F i s h e s  o f  U g a n d a .  2 n d  E d .  K a m p a l a  
T h e  U g a n d a  S , ? c i e t y .  
J A C K S O N ,  P . B . N .  ( 1 9 6 1 )  T h e  F i s h e s  o f  N o r t h e r n  R h o d e s i a .  T h e  G o v e r n ­
m e n t  P r i n t e r ,  L u s a k a .  
J A C K S O N ,  P . B . N . ,  I L E S ,  T . D . ,  a n d  F R Y E R ,  G .  ( 1 9 7 3 )  
R e p o r t  o f  t h e  S u r v e y  o f  N o r t h e r n  L a k e  N y a s a  
T h e  G o v e r n m e n t  P r i n t e r ,  Z o m b a .  
K E N Y A ,  1 9 7 1 - 7 3  A n n u a l  R e p o r t s  f o r  N y a n z a  a n d  W e s t e r n  P r o v i n c e  
F i s h e r i e s  D e p a r t m e n t ,  N a i r o b i .  
P R O U D E ,  P . D .  ( 1 9 6 3 ) :  N o t e s  o n  l i g h t  F i s h i n g  E x p e r i m e n t s  i n  L a k e  
K y o g a .  F i s h e r i e s  D e p a r t m e n t ,  E n t e b b e ,  M i m .  
4 2  
A P P E N D I X  D  
C O M M E R C I A L  T R A W L  F I  
F I S H E R I E S  D E V E L O P I \ I  
K U D H O N C  
m S T O R I C A L  B A C K G R O U N D  
T h e  f i r s t  r e c o r d e d  e v i d e n c e  f o  
m a d e  b y  G R A H A M  ( 1 9 2 9 :  p .  2 2 ) .  
p u r p o s e  w a s  t o  e v a l u a t e  t r a w l  Q  
c a t c h  r a t e s  f o r  p r o t o p t e r u s  a n d  
e x a m p l e ,  h i s  h i g h e s t  c a t c h  r a t e  w a s  
o n l y  I  P r o t o p t e r u s  p e r  1 2 7  m m  ( 5  i n  
b e c a u s e  t r a w l  n e t s  a r e  l e s s  selectiv~ 
r e c o m m e n d e d  t h a t  c o m m e r c i a l  t r a :  
t h e  L a k e .  O n  t h e  o t h e r  h a n d ,  b e c a u  
m a d e ,  h e  c o n s i d e r e d  u s i n g  a  D e e l  
e n o u g h  H a p l o c h r o m i s  f o r  m a n u r e  ~ 
P r e l i m i n a r y  t r a w l  f i s h i n g  e x p e t l  
S e r v i c e  i n  1 9 4 8  s h o w e d  " h e a v y "  
1 9 4 8  p .  2 2 )  a n d  i n  1 9 4 8  r e v e a l e d  
M o r m y r u s  a n d  H a p / o c h r o m i s  ( E . !  
d u e t e d  . s i m i l a r  e x p e r i m e n t s  i n  t h l  
c a t c h e s  w e r e  a g a i n  d o m i n a t e d  b y  
I n  1 9 5 4  S . H .  D e a t h e ,  u s i n g  t h e  I  
, s o u t h  D a g u s i  I s l a n d  a n d  o b t a i n e d  
w i t h  H a p l o c h r o m i s  f o r m i n g  3 r 0 1 l  
G I L B E R T  , 1 9 6 6 :  p .  3 6 ) .  T h e s e  e 8 J  
c a t c h  r a t e s  w e r e  h i g h e r  t h a n  t h e  
t r a w l  c a t c h e s  w e r e  d o m i n a t e d  b y  
S i n c e  t h e n  e x p e r i m e n t a l  t r a w  
F i s h e r i e s  D e p a r t m e n t s  o f  K e n y a ,  
c a r r i e d  o u t  f o r  v a r i o u s  r e s e a c h  d i  
a n d  c o n t i n u e s  u p  t o  n o w .  T h e  L . l  
o t t e r  o r  m i d - w a t e r  t r a w l s  ( L . Y . F .  
1 1 - I 3  a n d  2 5 - 2 7 ) .  I t  b e c a m e  a p p a  
a n d  g o o d  o n l y  o n  s o m e  o c c a s i o r u  
t r a w l  c a t c h  r a t e s  w e r e  m u c h  1 0 1  
W i t h  t b i s  i n f o r m a t i o n  E A F F  
'WITED AGAINST FISH 
cYPRIS IIRGENTEUS 
/" " /"
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APPENDIX D 
COMMERCIAL TRAWL FISHING ON LAKE VICTORIA: 
FISHERIES DEVELOPMENT AND CONSERVATION 
By
 
KUDHONGANIA·AKIIKI
 
HISTORICAL BACKGROUND 
The first recorded evidence for trawl fishing on Lake Victoria was 
made by GRAHAM (1929: p. 22) in 1928 using a small beam trawl. His 
purpose was to cvaluate trawl catch characteristics. He reported fair 
catch rates for Proloplerus and large catcbes for Hap/oehromis. For 
example, his highest catch rate was 7 Proloplerus per hour compared with 
only I Proloplerus per 127 rom (5 in.) mesh gillnet night (p. 187). However, 
because trawl nets are less selective for the size of fisb caught GRAHAM 
recommended that commercial trawl fishing should not be permitted on 
the Lake. On the other hand, because of the large catches of Hap/oehromis 
made, he considered using a lieet of 200 trawlers capable of catcbing, 
enough Hap/oehromis for manure in colonial Kenya's Agriculture (p. 22). 
Preliminary trawl fishing experiments by the Lake Victoria Fisheries 
Service in 1948 showed "heavy" catcheS of Haploehrofnis (E.A.H.e., 
1948 p. 22) and in 1948 revealed potential new commercial fisheries for 
Mormyrus and Hap/ochromis (E.A.H.C., 1951: p. 36). EAFFRO con·· 
ducted similar experiments in the vicinity of Buvul)la Island and the 
catches were again dominated by Haplochromis (EAFFRO, 1951, 1952). 
m. 1954 S.H. Deathe, using the M.V. NINGU, trawled extensively off 
,south Dagusi Island and obtained an overall elfich rat~ of about 90 kgfhr 
with Hap/ochromis forming around 66 % of the catches (GEE and 
GILBERT ,1966: p. 36). These early trawl operations indicated that trawl 
catch rates were higher than the traditional gillnets catches and that 
trawl catches were dominated by Hap/ochromis. 
Since then experimental trawl fishing has been carried out by the 
Fisheries Departments of Kenya, Tanzania and Uganda. This has been 
carried out for various reseach disciplines, on a more or less limited scale 
and continues up to now. The L.V.F.S. continued the exercise using either 
otter or mid-water trawls (L.V.F.S., 1956/1957: pp. 12-13; 1957/58: pp 
11-13 and 25-27). It became apparent that trawl catch rates were variable 
and good only on some occasions and fishing grounds, and that midwater 
trawl catch rates were much lower than the demersal catches. 
With this information EAFFRO continued experimental trawling to 
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I  
v e r i f y  t h e  s p a t i a l  v a r i a b i l i t y  i n  c a t c h  r a t e s  a n d  t h e  p o s s i b i l i t y  o f  d e v e l o p ­
i n g a  p r o p o s e d  H a p / o c h r o m i s  c a n n a r y  b y  t h e  U g a n d a  G o v e r n m e n t  ( G E E  a n d  
G I L B E R T ,  1 9 6 6 :  p .  3 3 ) .  F r o m  t h e s e  i n v e s t i g a t i o n s  i t  w a s  c o n c l u d e d  t h a t : ­
( i ) 	  H a p / o c h r o m i s  w e r e  n o t  o n l y  p r e p o n d e r a n t  b u t  a l s o  u b i q u i t o u s .  
( i i ) 	  B a g r u s ,  P r o t o p t e r u s  a n d  B a r b u s  w e r e  f o u n d  o n  b o t h  s a n d  a n d  
m u d  b o t t o m s .  
,  
( i i i ) 	  T U a p i a  z i / / i i  a n d  T .  v a r i a b i l i s  w e r e  m o r e  c o m m o n  o v e r  s a n d  
, i
! i .
b o t t o m s .  
( i v ) 	  T .  e s c u l e n t a ,  S y n o d o n t i s ,  C l a r i a s  a n d  X e n o c l a r i a s  w e r e  m o r e  
c o m m o n  o v e r  m u d  b o t t o m s .  
( v ) 	  P e l a g i a l  c a t c h e s  w e r e  d i s c o u r a g i n g .  T h e  a v e r a g e  c a t c h  r a t e  w a s  
o n l y  1 2  k g f h r ,  c o n s i s t i n g  o f  p r i n c i p a l l y  H a p / o c h r o m i s  a n d  a  f e w  
o t h e r  u n i m p o r t a n t  c a t e g o r i e s  ( E n g r a u l i c y p r i s  a n d  A / e S l e s ) .  A l l  
s u r f a c e  d r a g s  m a d e  d u r i n g  t h e  n i g h t  c a u g h t  n o  f i s h  a t  a l l .  
T h i s  i n f b r m a t i C l r i  w a s  u s e f u l  b u t  t r a W l i n g  h a d  b e e n  c o n d u c t e t l  o n l y  i n  
a  f e w  s e l e c t e d  a r e a s .  F o r  m a n a g e m e n t  o r  d e v e l o p m e n t  c o n s i d e r a t i o n  
l a k e - w i d e  c o v e r a g e  o f  t h e  t r a w l  o p e r a t i o n s  w a s  n e e d e d .  T h u s  E A F F R O ,  
i n  . c o r l i u n c t i o n  w i t h  U N D P j L . V . F . R . P .  e m b a r k e d  o n  a n  e x p l o r a t o r y  
t r a w l  s u r v e y  f o r  t h e  w h o l e  o f  L a k e  V i c t o r i a .  A  p r e a m b l e  t o  t h i s  D A R T E R  
( U . F . D . *  v e s s e l )  a n d  I B I S  ( U N D P j L V F R P  V e s s e l )  w e r e  u s e d  i n  1 9 6 7  
a n d  1 9 6 8  f o r  r . e s t i n g v a r . i o u s  t r a w l  n e t s  d e s i g n e d  b y  C a p t a i n  I 1 i u g u s o n ,  
i m p r o v e  e f f e c t i v e  p e r f o r m a n c e  o f  t h e  g e a r ,  a n d  e l f e . c l S  o f  t o w i n g  s p e e d  a n d  
c o d e n d  m e s h  s i z e s  o n  t h e  c a t c h e s .  T h e  a c t u a l  s u r v e y  w a s  c o n d u c t e d  
b e t w e e n  ~nuary 1 9 6 9  t h r o u g h  M a y  1 9 7 1 .  S o m e  o f  t h e  c o n c l u s i o n s  d e r i v e d  
f r o m  t h e  s u r v e y  a r e  s u m m a r i s e d  b e l o w .  
' U g a n d a  F i s h e r i e s  D e p a r t m e n t  
T R A W U N G  A N D  T H E  L A K E  V I C T O R I A  F I S H E R I E S  
( i )  T r a w l i n g  i s  p o t e n t i a l l y  a  g o o d j i s h i n g  t e c h n i q u e - f o r  L a k e  \ ! , i e t o r i a .  
T h i s  i s  b e c a u s e  t h e  l a k e  i s  l a r g e  a n d  g e n e r a l l y  s h a l l o w ,  u n d e r w a t e r  o r  
o t h e r  o b s t r u c t i o n s  c a n  b e  a v o i d e d ,  t r a w l  c a t c h .  r a t e s  a r e  h i g h  a n d  t r a w l  
c a t c h e s  a r e  m o r e  r e p r e s e n t a t i v e  o f  t h e  a v a i l a b l e  s t o c k s .  O n  g o o d  f i s h i n g  
g r o u n d s  a n  a v e r a g e  c a t c h  r a t e  o f  a b o u t  5 0 0  k g f h r .  c o u l d  b e  o b t a i n e d .  
H o w e v e r ,  b o t t o m  t r a w l i n g  ( c o n t r a s t e d  w i t h  p e l a g i a l  t r a w l i n g )  i s  m o r e  
e c o n o m i c .  T h i s  i s  b e c a u s e  t h e  m a j o r  c o m m e r c i a l  f i s h  s p e c i e s  o f  L a k e  
V i c t o r i a  w e r e  f o u n d  t o  b e  m o r e  d e m e r s a l  t h a n  p e l a g i c  ( C O R D O N E  
a n d  K U D H O N G A N I A ,  1 9 7 0 :  p .  I I ) .  
4 4  
( i i )  T r a w l  c a t c h e s  a r e  d o m  
r e s u l t s  o b t a i n e d  b y  e a r l i e r  u  
c h r o m i s  v a r i e s  inversely~ b u t '  
m e s h  s i z e .  T h u s  a  t r a w l  & 1 1 1  
H a p / o c h r o m i s  i n d u s t r y  a n d '  
c o u l d  b e  e a s i l y  m a n i p u l a t e d t J :  
a n d  t h e  t o t a l  d e p t h  f i s h e d  ( 0  
( i i i )  T h e  b a t h y m e t r i c  d i s t r i b \ 
  
s p e c i e s  o f  L a k e  V i c t o r i a  h a s 
  
a n d  S y n o d o n t i s  a r e  e u r y b a t h i . 
  
T i / a p i a  s p e c i e s  a n d  P r o t o p t .  
s p e c i e s  d i v e r s i t y  v a r y  i n v e r s e  
t e r n s  a r e  r e l e v a n t  f o r  c o n s i d c !  
f o r  c o m m e r c i a l  t r a w l  f i s h i n g  
a n d  C O R D O N E ,  1 9 7 2 ) .  
( i v )  P r e l i m i n a r y  s t a n d i n g  s t o e  
i c h t h y o m a s s  i s  a b o u t  7 0 0 , 0 0 0  
m a d e  u p  o f  H a p / o c h r o m i s .  F  
a b o u t  6 0 0 , 0 0 0  m e t r i c  t o n n e s  
t o n n e s  o f  H a p l o c h r o m i s  c o w  
h o w e v e r ,  t h a t  t h e s e  e s t i m a m  
o n l y  a s  g n i d e l i n e s  f o r  f u t U Q  
p r e m a t u r e l y  u s e d  f o r  d e v e l o p  
b e  t r e a t e d  w i t h  c a u t i o n  ( K U D  
T H E 	  N E E D  F O R  C O M M l l  
F I S H I N G  O N  L A K E  V I m  
C o n s i d e r a t i o n  o f  t h e  P a s t  
V i c t o r i a  s h o w s  t h a t  c e r t a i n  j  
L a b e o  v i c t o r i a n u s ,  M o r m y r u  
h a v e  b e e n  o v e r f i s h e d  f r o m  
c o m p a r i s o n  b e t w e e n  s t a n d i n l  
t h a t  m a n y  s p e c i e s  a r e  n o t  )  
s t o c k  e s t i m a t e s .  T h e  o v e r f i . s l  
m o r e  t h a n  t h e i r  s t a n d i n g  s t o e :  
s e l e c t i v e  p r o p e r t i e s  o f  t h e  C O I l  
t o  h a r v e s t  t h e  f i s h  s t o c k a  o f  
p r o p o r t i o n a l i t y  ( K U D H O N <  
n t a r y  f i s h i n g  t e c h n i q u e .  i s  e & : I  
rates and the possibility of develop­
'ythe Uganda Government (GEE and 
lYesligations it was concluded that:­
~ preponderant but also ubiquitous, 
,bus were found on both sand and 
lis were more common over sand 
rariar and Xenoc/arias were more 
raging. The average catch rate was 
~rincipally Haplochromis and a few 
s (Engraulicypr!s and Alesles). All 
, night caught no fish at all. 
awling had been conducted only in 
:mt or development consideration 
lions was needed. Thus EAFFRO 
.P. embarked on an exPlorator; 
oria. A preamble to this DARTER 
VFRP Vessel) were used in 1967 
ts designed by Captain IlIuguson, 
ar, and effe.cts of towing speed and 
be actual survey was conducted 
I. Some ofthe conclusions derived 
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ng technique- for Lake Victoria. 
:enerally shallow, underwater or 
·1 catch rates are high and trawl 
vailable' stocks. On good fishing 
t 500 kgjhr. could be obtained. 
with pelagial trawling) is more 
>mmercial fish species of Lake 
'Sal than pelagic (CORDONE 
(ii) Trawl catches are dominated by Haplochromis, thus confirming the 
results obtained by earlier investigators. Besides, the quantity of Haplo-. 
chrom!s varies inversely, but the size range varies directly with the codend 
mesh size. Thus a trawl fishery on Lake Vieto(ia should principally he a 
Hoplochromis industry and the size range of the Haplochromis caught 
could be easily manipulated through variation of the cOdend mesh size used, 
and the total depth fished (CORDONE and KUDHONGANIA, 1972). 
(iii) The bathymetric distributional pattern of the major commercial fish 
species of Lake Victoria has been defined. Haplochromis Bagras, Clarias 
and Synodonlis are eurybathic. 
Tilap!a species and Pr%p/eras are oligobathic. Total catch rates and 
species diversity vary inversely with mean depth of the lake. These pat­
terns are relevant for consideration in telation to the tempo and incentive 
for commercial trawl fishing in the offshore waters (KUDHONGANIA 
and CORDONE, 1972). 
(iv) Preliminary standing stock estimates were made. The total trawlable 
ichthyomass is about 700,000 metric tones of which more than 80 % is 
made up of Haplochromis. From the Haplachramis standing estimate of 
about 600,000 metric tonnes are annual harvest of about 200,000 metric 
toimes of Haplachromis could probably be sustained. It is emphasized, 
however, that these estimates are merely tentative. Th.;y are adqnate 
only as guidelines for future research strategies and if they have to be 
prematurely used for development or management purposes they must 
be treated with caution (KUDHONGANIA and CORDONE, 1974). 
TIlE NEED FOR COMMERCIAL TRAWL 
FISHING ON LAKE VICTORIA 
Consideralion of the past trends of t'le commercial yield from Lake 
Victoria shows that certain fish species (Tilapia esc"lenla, T. variabilis, 
Labeo victorianus, Mormyrus kannume, Bagrus docmac, Schilbe, etc) 
have been overfished from the traditional fishing grounds. Further, 
comparison between standing stock and annual yield estimates suggests 
that many species are not harvested proportionately to their standing 
stock eslimates. The overfished fish species are caught proportionately 
more than their standing stock estimate proportionality. This is due to the 
seleetive properties of the commercial gear in use. It is therefore necessary 
to harvest the fish stocks of Lake Victoria according to their biological 
proportionality (KUDHONGANIA, 1972). Trawl fishing, as a suppleme­
ntary fishing technique. is capable of fulfilling this need. 
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'B e s i d e s ,  t h e  e x t a n t  c o m m e r c i a l  f i s h i n g  i n d u s t r y  i s  i n c a p a b l e  t o  h a r v e s t ­
i n g  t h e  o f f s h o r e  f i s h  s t o c k s  s o  t h a t  d e v e l o p m e n t  o f  a n  o f f s h o r e  t r a w l  
f i s h e r y  c o u l d  g r e a t l y  s u p p l e m e n t  t h e  c o n t i n u o u s l y  d e c l i n i n g  y i e l d  f r o m  t h e  
a r t i s a n a l  i n s h o r e  f i s h e r y .  T h u s ,  t h e  p r o t e i n  r e q n i r e m e n t  g a p  w o u l d  b e  
b r i d g e d  a n d  f u l l  u t i l i z a t i o n  o f  t h e  f i s h  s t o c k s  o f  t h e  l a k e  c o u l d  b e  a c h i e v e d .  
A  t r a w l  f i s h e r y  w o u l d  a l s o  p r o v i d e  e m p l o y m e n t  o p p o r t u n i t i e s  w i t h i n  t h e  
f i s h i n g  i n d u s t r y .  O f f s h o r e  f i s h i n g  c o u l d  r e d u c e  t h e  f i s h i n g  s t r e s s  o n  t h e  
d e c l i n i n g  i n s h o r e  s t o c k s ,  a n d  c o u l d  a l s o  m a k e  i t  e a s i e r  t o  i m p o s e  i n s h o r e  
f i s h i n g  r e g u l a t i o n s  < a s  t h e r e  w o u l d  b e  a l t e r n a t i v e  f i s h i n g ,  o r  a l t e r n a t i v e  
c a t c h e s  f o r  c o n s u m p t i o n ) ,  
P O T E N T I A L  D A N G E R S  O F  T R A W L  F I S H I N G  
O N  L A K E  V I C f O R I A  
I t  i s  a c c e p t e d  t h a t  a  f i s h i n g  t e c h n i q u e ,  p e r . s e ,  h a s  n o  a d v e r s e  e f f e c t s  
o n  a  f i s h e r y  r e s o u r c e .  T h e  a d " " r s e  e f f e c t s  a r e  d u e  t o  e x c e s s i v e  a p p l i c a t i o n  
o f  e i t h e r  t h e  f i s h i n g  i n t e n s i t y ' o r  e f f i c i e n c y .  H o w e v e r ,  b o t t o m  t r a w l i n g  i s  a  •  
f i s h i n g  m e t h o d  v e r y  l i k e l y  t o  p r o d u c e  n e g a t i v e  e f f e c t s  o n  t h e  f i s h i n g  
i n d u s t r y .  B o t t o m  t r a w l i n g  h a s  d a m a g i n g  e f f e c t s  o n  t h e  b o t t o m  s t r u c t u r e  
a n d  f a u n a  s o  t h a t  b r e e d i n g  a n d  n u r s e r y  g r o u n d s  w o u l d  b e  g r e a t l y  m o l e ­
s t e d .  F u r t h e r ,  t r a w l s ,  b e i n g  l e s s  s e l e c t i v e  w i t h  r e s p e c t  t o  s i z e  o f  f i s h  
c a u g h t ,  w o u l d  h a v e  a d v e r s e  e f f e c t s  o n  t o t a l  c a t c h e s ,  a n d  e v e n t u a l l y  o n  t h e  
b i o t i c  p o t e n t i a l  o f ,  t h e  s t o c k s ,  a t  a  l o w e r  l e v e l  o f  e x p l o i t a t i o n  t h a n  t h e  
t r a d i t i o n a l  g i l l n e t s .  T h i s  i s  b e c a u s e  t r a w l s  w o u l d  c a p t u r e  t h e  j u v e n i l e  f i s h  
b e f o r e  t h e y  r e a c h  t h e  s e l e c t i v e  s i z e  r a n g e  o f  g i l l n e t s ,  a n d  t h u s  r e d u c e  t h e  
r e c r u i t m e n t  p o t e n t i a l  
B e s i d e s ,  t h e  a r t i s a n a l  g i l l n e t s  w h o  n u m b e r  a r o u n d  5 0 , 0 0 0  d e p e n d  s o l e l y  
o n  i n s h o r e  f i s h i n g .  T r a w l i n g  o n  t h e  s a m e  g r o u n d s  m i g h t  c a u s e  s o c i a l  a n d  
e c o n o m i c  r e p u r c u s s i o n s  o f  u n k n o w n  m a g n i t u d e .  T h e s e  m a y  i n c l u d e  
d e s t r u c t i o n  o f  t h e  s e t  g i l l n e t s ,  d e p l e t i o n  o f  t h e  f i s h  h a r v . . t i b l e  b y  t h e  g i l l ­
n e t s ,  c o n g e s t i o n  o f  t h e  m a r k e t s  w i t h  t r a w l  c a t c h e s ,  e t c .  T r a w l i n g  w o u l d  
a l s o  i n c r e a s e  t h e  f i s h i n g  s t r e s s  o n  t h e  a l r e a d y  o v e r - f i s h e d  i n - s h o r e  s t o c k s .  
B o t h .  t h e  i n s h o r e  s t o c k s  a n d  ' t h e  a r t i s a n a l  f i s h e r m e n  n e e d  a d e q u a t e  p r o ­
t e c t i o n .  
I t  i s  k n o w n  t h a t  s p e c i e s  d i v e r s i t y  d e c r e a s e s  w i t h  i n c r e a s i n g  m e a n  
d e p t h .  H a p l o c h , o m i s ,  S y n o d o n t i s ,  C l a r i a s  a n d  B a g r u s  a r e  t h e  m a j o r  f i s h  
s p e c i e s  t o  b e  e x p e c t e d  i n  c o m m e r c i a l  q u a n t i t i e s  f r o m  t h e  d e e p  w a t e r s  o f  
L a k e  V i c t o r i a .  T h u s ,  t h e  i n c e n t i v e  f o r  o p e r a t i n g  a  c o m m e r c i a l  t r a w l  
f i s h e r y  f r o m  o n l y  t h e  d e e p  w a t e r s  o f  t h e  l a k e  c o u l d  b e  c o n s t r a i n e d  a s  t h e  
c o m m e r c i a l l y  p o p u l a r  T i l a p i a  s p p .  P r o t o p t , r u s ,  e t c .  f o r m  a  v e r y  s m a l l  
p r o p o r t i o n  o f  t h e  c a t c h  i n  t h i s  o a r t  o f  t h e  l a k e .  F u r t h e r ,  t h e  d i s t a n c e  t o  b e  
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c o v e r e d  t o  t h e  o f f s h o r e  t r a w l i n g  g I  
c o s t s  o f  t h e  t r a w l  f i s h e r y .  T h u s  t r a "  
f i s h  i n s h o r e  r a t h e r  t h a n  o f f s h o t e .  
T h e  m a j o r  b i o l o g i c a l  m e t i c e s  s u l  
n o t  y e t  k o o w n  f o r  L a k e  V i c t o r i a .  T h e  
o n  t h e  b i o t i c  p o t e n t i a l  o f  t h e  f i s h e r y  
I n  t h i s  r e g a r d ,  i n i t i a t i o n  o f  a  c o m a  
g u s t o  c o u l d  g r e a t l y  a e c e l e r a t e  t h e  I i i  
L a k e  V i c t o r i a  f i s h e r i e s .  A  s u c c e s s f u l  I  
t e m p o  o f  e x p e r i m e n t a l  m o d e s t y .  
G U I D E - L I N E  F O R  A  T R A W L  F I l  
O N  L A K E  V I C f O R I A  
I .  T h e  p r o c e s s  o f  d e v e l o p i n g  a  f i s h e  
p r o c e e d  i n  s l o w  s t a g e s .  E a c h  s t e p  s h e  
o n e  i s  i n i t i a t e d .  I t  i s ,  t h e r e f o r e ,  S U l Q  
o p e r a t i n g  o n  t h e  l a k e  s h o u l d  i n i t i a l l y  
e v e n t u a l l y  b e  m o d i f i e d  a s  f o u n d  b i e  
B e s i d e s ,  t r a w l  f i s h i n g  i s  a n  e x p e n s i w  
p r e c i s i o n ,  i t  w o u l d  b e  v e r y  r i s k y  t o  I n ' l  
n i n g  o f  d e v e l o p m e n t .  F u r t h e r ,  t r a w l  j  
b e  s o c i a l l y  u n d e s i r a b l e  t o  t h r o w  t h o w  
o f  t h e i r  l i v e l i h o o d .  T r a w l i n g  h a s  t o  b e  
m e t h o d s .  
2 .  T o  f o r e s t a l l  p o s s i b l e  c o l l i s i o n  
n e c e s s a r y  i n c r e a s e  o f  f i s h i n g  s t r e s s  a D  
a n d  n u r s e r y  g r o u n d s ,  c o m m e r c i a l  t r a ,  
i n  i n s h o r e  w a t e r s  n o t  m o r e  t h a n  2 0  n  
s h o r e  c e n t r a l  p a r t  o f  t h e  l a k e  constit~ 
a r e a  a n d  c a r r i e s  a l m o s t  7 0  % o f  t h e  t ,  
l a t i t u d e  f o r  t r a w l  f i s h i n g .  
3 .  T o  e n a b l e  t h e  a p p r a i s a l  o f  t h e  i  
s t o c k s  a n d  t h e  t r e n d  o f  t h e  f i s h e r y  a s  
m u s t  b e  r e g u l a r l y  a n d  a c c u r a t e l y  R  
g e n e r a l  l o c a t i o n  o f  f i s h i n g  g r o u n d s  a l  
b e  n e c e s s a r y .  O c c a s i o n a l  s a m p l i n g  c  
p e r s o n n e l  s h o u l d  b e  a l l o w e d .  E A F F R  
m e n t a ]  t r a w l  f i s h i n g  o n  t h e  l a k e .  1 1 I l I  
h a n d  i n  h a n d  w i t h  f i s h e r i e s  r e s e a r c h  a J  
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industry is incapable to harvest­
velopment of an offshore trawl 
tinuously declining yield from the 
otein requirement gap would be 
ks of the lake could be achieved. 
ployrnent opportunities within the 
d reduce the fishing stress -on the 
o make it easier to impose inshore 
lie alternative fishing, or alternative 
l'VL FlSIDNG 
lique, per,se, has no adverse effects 
0Cts are due to excessive application 
mcy. However, bottom trawling is a 
Doe negative effects on the fishing 
pug effeets on the bottom structure 
try grounds would be greatly mole­
ICClive with respect to size of fish 
total catches, and eventually on the 
ower level of exploitation than the 
awls would capture the juvenile fish 
'D8" of gillnets, and thus reduce the 
lumber around 50,000 depend solely 
lJIle grounds might cause social and 
n magnitude. These may include 
m of the fish harveslible by the gill­
trawl catches, etc. Trawling would 
already over-fished in-shore stocks. 
IllDlII fishermen need adequate pro­
ty decreases with increasing mean 
rias and Bagrus are the major fish 
quantities from the deep waters of 
for operating a commercial trawl 
he lake could be constrained as the 
'rotopterus, etc. form a very small 
the lake. Further, the distance to be 
covered to the offshore trawling grounds could increase the operational 
costs of the trawl fishery. Thus trawl operators might be more inclined to 
fish inshore rather than offshore. 
The major biological metices sufficient for management purposes are 
not yet known for Lake Victoria. The impact of a comI\lercial trawl fishery 
on the biotic potential of the fishery as a whole has not y~t been studied. 
In this regard, initiation of a commercial trawl fishery with blindfolded 
gusto could greatly accelerate the fishing stress on the already declining 
Lake Victoria fisheries. A successful trawl fishery has to be initiated at the 
tempo of experimental modesty. 
GUIDE-LINE FOR A TRAWL FISHING INDUSTRY 
ON LAKE VICfORIA 
I. The process of developing a fishery must be well planned and should 
proceed in slow stages. Each step should be well assessed before the next 
one is initiated. It is, therefore, suggested that the number of trawlers 
operating on the lake should initially not exceed 15. This number would 
'eventually be modified	 as found biologically and economically sound. 
Besides, trawl fishing is an expensive affair. In the absence of scientific 
precision, it would be very risky to invest millions of shillings at the begin­
ning of development. Further, trawl fishing minimises labour. It would 
be socially undesirable to throw thousands of the artisanal fishermen out 
of their livelihood. Trawling has to be only supplementary to traditional 
methods. 
2. To forestall possible collision with the artisanal gillnetters, un­
necessary increase of fishing stress and possible damage to the breeding 
and nursery grounds, commercial trawlers should notlbe allowed to fish 
in inshore waters not more than 20 m deep, all gulfs and bays. The off­
shore central part of the lake constitutes about 80 % of the total surface 
area and carries almost 70 %of the total ichthyomass. That is plenty of 
latitude for trawl fishing. 
.. 
3. To enable the appraisal of the impac~ of trawl fishing On the fish 
stocks and the trend of the fishery as a ,.iliole commercial trawl catches 
must be regularly and accurately recorded. Total weights by species, 
generai location of fishing grounds and duration of actual 'fishing would 
be necessary. Occasional sampling of other biometric data by scientific 
personnel should be allowed. EAFFRO should also continue with experi­
mental trawl fishing on the lake. That is, fisheries development must go 
hand in hand with fisheries research and management appraisal. 
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4 .  I t  w o u l d  a p p e a r  t h a t  c o n t r o l  o f  c o m m e r c i a l  t r a w l  f i s h i n g ,  i f  b y  
i n d i v i d u a l  o w n e r s h i p  o f  t r a w l e r s ,  i s  v e r y  d i f f i c u l t .  I t  i s ,  t h e r e f o r e ,  s u g g e s t e d  
t h a t  t h e  i n i t i a l  t r a w l  f i s h e r y  s h o u l d  b e  a t  g o v e r n m e n t  l e v e l  o r  a t  t h e  l e v e l  o f  
c o - o p e r a t i v e s  u n d e r  g o v e m i n e n t  a u t h o r i t y  i n  t h e  o p e r a t i o n  w i t h  r e g a r d  t o  
a r e a s  o f  o p e r a t i o n ,  c o l l e c t i o n  c a t c h  a n d  b i o m e t r i c  d a t a ,  a n d  t e m p o  o f  
d e v e l o p m e n t .  
5 .  T h e  t r i n a t i o n a l i t y  o f  t h e  l a k e  p o s e s  d i f f i c u l t i e s  i n  c r e a t i n g  a  u n i f o r m  
m a n a g e m e n t  p o l i c y .  T h e  e c o n o - p o l i t i - s o c i a l  a r r a n g e m e n t s  i n  t h e  P a r t n e r  
S t a t e s  a r e  n o t  e x a c t l y  t h e  s a m e .  E a c h  S t a t e  w o u l d  w a n t  t o  p u r s u e  h e r  
n a t i o n a l  i n t e r e s t s  w i t h i n  t h e  f r a m e w o r k  o f  h e r  g o a l s .  " G e o g r a p h i c a l  
b o u n d r i e s "  o f  t h e  l a k e  m a y  b e  c o n s i d e r e d  a s  i f  t h e  f i s h e s  a l s o  w o u l d  
h o n o u r  t h e  n a t i o n a l  b o u n d a r i e s .  F r a g m e n t e d  m a n a g e m e t  o f t h e  l a k e  w o u l d  
b e  d e t r i m e n t a l  t o  t h e  f i s h e r i e s  a s  a  w h o l e  s i n c e  d i f f e r e n t  p o l i c i e s  m i g h t  t e n d  
t o  n e g a t e  e a c h  o t h e r .  T h e  P a r t n e r  S t a t e s  m u s t  c o - o p e r a t e  i n  a l l o w i n g  a  
u n i f o r m  m a n a g e m e n t  a~d d e v e l o p m e n t  p o l i c y .  
6 .  T h e r e  i s  t h i s  g l o b , , 1  t e n d e n c y  o f  t r y i n g  t o  a v o i d  s o c i a l  a n d  p o l O t i c a l  
p r o b l e m s  t h a t  f i s h e r i e s  r e g u l a t i o n s  m i g h t  i n v o l v e .  T h e r e  s h o u l d  b e  n o  
d i s p a r i t y  b e t w e e n  t h e  n e e d  t o  i n c r e a s e  e x p l o i t a t i o n  a n d  t h e  n e c e s s i t y  t o  
e x p a n d  m a n a g e m e n t  t e c h n i q u e s .  A s p i r a t i o n s  f o r  s o c i o - e c o n o m i c  a d v a n c e  
s h o u l d  n o t  j e o p a r d i z e  t h e  s a m e  a s p i r a t i o n s  f o r  f u t u r e  n e e d s .  T h e r e f o r e :  
M O R E  F I S H  N O W ,  b u t  l e a v i n g  E N O U G H  F O R  T H E  C H I L D R E N  O F  
T O M O R R ( ) W .  '  
S U M M A R Y  
T o  h i s t o r i c a l  b a c k g r o u n d  t o  e x p e r i m e n t a l  t r a w l i n g  o p e r a t i o n s  o n  
L a k e  V i c t o r i a  h a s  b e e n  s u m m a r i z e d .  T r a w l  c a t c h  r a t e s  ( p a r t i c u l a r l y  w i t h  
d e m e r s a l  t r a w l i n g ) ,  t h o u g h  w i t h  t e m p o r a l  a n d  s p a t i a l  v a r i a b i l i t y ,  a r e  
h i g h e r  t h a n  t h e  e x t a n t  g i l l n e t  f i s h i n g :  U n T i k e  t h e  g i l l n e t  c a t c h e s  t r a w l  
c a t c h e s  a r e  c o m p o s e d  p r i n c i p a l l y  o f  H a p l o c h r o m i s ,  a n d  a r e  m o r e  r e f l e c t i v e  
o f  t h e  a v a i l a b l e  f i s h  s t o c k s .  
T h e  n e e d  f o r  c o m m e r c i a l  t r a w l  f i s h i n g  i s  a p p r e c i a t e d .  I t  i s  n e c e s s a r y  t o  
d e f r a y  t h e  c o n t i n u o u s l y  d e c l i n i n g  y i e l d  f r o m  a r t i s i n a l  i n s h o r e  g i l l n e t  
f i s h e r y  b y  d e v e l o p i n g  a  t r a w l  f i s h e r y  f o r  t h e  v i r g i n  o f f s h o r e  s t o c k s .  H o w ­
e v e r ,  s o m e  o f  t h e  c o n s t r a i n t s  f o r  t r a w l i n g  a s  a  c o m m e r c i a l  f i s h i n g  t e c h ­
n i q u e  e i t h e r  o n  t h e  f i s h  s t o c k  p e r  s e  o r  o n  t h e  a r t i s a n a l  f i s h i n g  c o m m u n i t y  
a r e  p o i n t e d  o u t .  T h e  d e v e l o p m e n t  o f  a  t r a w l  f i s h e r y  s h o u l d  b e  e x p e r i ­
m e n t a l ,  s l o w ,  w e l l  r e g u l a t e d  a t  i n t e r n a t i o n a l  l e v e l ,  c o n f i n e d  t o  o f f s h o r e  
d e e p w a t e r s  a n d  h a n d  i l l  h a n d  w i t h  a n  a p p r a i s a l  o f  i t s  b i o - s o c i o - e c o n o m i c  
c o n s e q u e n c e s .  T h e  f u t u r e  p e n a l t i e s  o f  u n c o n s t r a i n e d  a s p i r a t i o n s  m a y  b e  
m o r e  t h a n  t h e  i n t e r v e n i e n t  b e n e f i t s .  
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~A P P E N D I X  E  
L U N A R  P E R I O D I C I T Y  A N D  T H E  B R E E D I N G  O F 
  
T I L A P J A  N l L O T l C A  I N  T H E  N O R T H E R N  P A R T  O J < ' 
  
L A K E  V I C T O R I A 
  
O . O , O K O R I E  
I N T R O D U C T I O N  
V a r i o u s  a t t e m p t s  h a v e  b e e n  m a d e  b y  v a r i o u s  i n v e s t i g a t o r s  t o  e s t a b l i s h  
w h e t h e r  f l u c t u a t i o n s  i n  n u m b e r s  b r e e d i n g  p e r i o d i c i t y  o r  o t h e r  a s p e c t s  o f  
t h e  r e p r o d u c t i v e  b i o l o g y  o f  a q u a t i c  a n i m a l s  c o u l d  b e  c o r r e l a t e d  c l o s e l y  
w i t h  t h e  l u n a r  c y c l e  e s p e c i a l l y  a t  N e w  m o o n  a n d  F u l l  m o o n .  H A R T L A N D  
· R O W E  ( 1 9 5 5 )  s h o w e d  t h a t  i n  t h e  M a y f l y ,  P o v i l l a  a d u s t a  i n  L a k e  V i c t o r i a  
e m e r g e n c e  o c c u r s  s h o r t l y  a f t e r  F u l l  m o o n .  B u t  M A c D O N A L D  ( 1 9 5 6 )  
s h o w e d  t h a t  f o r  L a k e  V i c t o r i a  m o s t  s w a r m s  o f  L a k e  f l i e s  ( u n i d e n t i f i e d  
C h i r o n o m i d a e  a n d  C h a o b u r u s )  o c c u r r e d  s h o r t l y  a f t e r  N e w  m o o n .  C O R ­
B E T T  ( 1 9 5 8 )  s t u d i e d  t h e  p e r i o d i c  e m e r g e n c e  o f  3 7  s p e c i e s  o f  a q u a t i c  
i n s e c t s  i n  L a k e  ' v i c t o r i a  a n d  n o t e d  t h a t  a t  l e a s t  f o u r  s p e c i e s  s h o w « l  a  
p e r i o d i c  f l u c t u a t i o n  i n  a b u n d a n c e  c o r r e l a t e d  c l o s e l y  w i t h  t h e  a g e  o f  t h e  
m o o n .  
K O R R I N G A  ( 1 9 4 7 ,  1 9 5 7 )  d i s c u s s e d  i n  f u l l  t h e  d e g r e e s  o f  a s s o c i a t i o n s  
b e t w e e n  m o o n  p h a s e s  a n d  r e p r o d u c t i v e  p e r i o d i c i t y  i n  m a r i n e  a n i m a l s .  
O n e  o f  t h e  b e s t  e x a m p l e s  a u t h e n t i c a t e d  f o r  m a r i n e  f i s h  b e i n g  t h e  m u c h  
s t u d i e d  l u n a r  , p e r i o d i c i t y  i s  t h e  s p a w n i n g  o f  g r u n i o n  ( L e u r e s t h e s  t e n u i s )  a '  
s m a l l  a t h e r i n i d  f i s h  w h i c h  d e p o s i t s  i t s  e g g s  i n  t h e  s a n d  o f  t h e  S o u t h e r n  
C a l i f o r n i a  b e a c h e s  ( T H O M P S O N  1 9 1 9 ;  C L A R K ,  1 9 2 5 ;  W A L K E R ,  
1 9 5 2 ) .  T h e  g r u n i o n  i s  k n o w n  t o  s p a w n  o n l y  3  o r  4  n i g h t s  f o l l o w i n g  e a c h  
F u l l  o r  N e w  m o o n .  
T h e  b r e e d i n g  b i o l o g y  o f  m o s t  t r o p i c a l  c i c h l i d s  h a v e  b e e n  d o c u m e n t e d .  
S t u d i e s  h a v e  s h o w n  t h a t  t h e s e  c i c h l i d s  e x h i b i t  a  m a r k e d  d e g r e e  o f  b r e e d i n g  
p r o l i f i c i t y ,  s p a w n i n g  f i s h  o c c u r r i n g  r e g u l a r l y  t h r o u g h o u t  t h e  m o n t h s  o f  t h e  
y e a r .  I t  h a s  a l s o  b e e n  n o t e d  t h a t  t h e r e  i s  a  p r e p o n d e r a n c e  o f  m a l e s  i n  
b r e e d i n g  T i l a p i a  p o p u l a t i o n s  ( L O W E ,  1 9 5 3 ,  1 9 5 3 ,  1 9 5 6 ,  1 9 5 8 )  t o  t h e  
e x t e n t  t h a t  a  s i g n i f i c a n t l y  h i g h e r  r a t i o  o f  m a l e s  i n  a n  a d u l t  T i l a p i a  p o p u l a ­
t i o n  a t  a  g i v e n  t i m e  a n d  p l a c e  c o u l d  b e  t a k e n  a s  i n d i c a t i v e  o f  i n c r e a s e d  
s p a w n i n g  a c t i v i t y .  
I n  1 9 7 2  a n d  1 9 7 3  s p e c i m e n s  o f  T i l a p i a  n i t o t i e a  f r o m  t h e  n o r t h e r n  p a r t  
o f  L a k e  V i c t o r i a  (U~nda w a t e r s )  w e r e  e x a m i n e d  t o  e s t a b l i S h  i f  a n y  
a s s o c i a t i o n s  e x i s t  b e t w e e n  t h e i r  b r e e d i n g  b e h a v i o u r  a n d  t h e  l u n a r  c y c l e .  
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M E T H O D  
S a m p l e s  o f  T ,  n i t a t i e a  w e r e  C O  
M a s e s e  l a n d i n g  b e a c h  i n  t h e  n o  
L a k e  V i c t o r i a  d u r i n g  1 9 7 2  a n d  I t  
c o n s e c u t i v e  d a y s  s t a r t i n g  a  d a y  \  
d a y  a f t e r  F u l l  o r  N e w  m o o n .  I t  w a  
i n  r e s p e c t  o f  N e w  a n d  F u l l  m o o n  
A l l  t h e  f i s h  s a m p l e d  w e r e  c a u ,  
t h e  s e x ,  l e n g t h  ( S T A N D A R D )  a  
m a t u r i t y  o f  t h e  g o n a d s  w a s  a s s " ,  
t h a t  p r o p o s e d  b y  N I K O L S K Y  ( 1  
a n d  I V - V I l  a r e  i n  v a r y i n g  s t a g e s '  
l a s t  c a t e g o r y  c l a s s i f i e d  a s  ' a d u l t s  
e x e r c i s e  w e r e  i n  t h e  < a d u l t  phase'~ 
R E S U L T  
A n a l y s i s  w e r e  c a r r i e d  o u t  t o  ~ 
r a t i o  p e r c e n t a g e  i n  ' a d u l t  p h a .  
q u a r t e r s  ( w h e r e  a p p l i c a b l e  a n d  b e  
F u l l  m o o n ) .  
F o r  1 9 7 2  t h e  s e x  r a t i o  b e t W e e l  
v a r y  s i g n i f i c a n t l y  ( T a b l e  2 ) .  F o r  t  
s i g n i f i c a n t  d i f f e r e n c e  o c c u r r e d  i n ' l  
t h e  3 r d  q u a r t e r ,  ' a s  s h o w n  b y  the'~ 
d e g r e e s  o f  f r e e d o m  a t  t h e  0 . 0 5  P I  
4 t h  q u a r t e r  f e l l  d r a s t i c a l l y  enou~ 
t h e  f o r m  q u a r t e r s  t a k e n  t o g e t h e i l  
d e g r e e s  o f  f r e e d o m ) .  
J  
S i m i l a r l y  f o r  t h e  1 9 7 3  d a t a  w I  
t h e  0 . 0 5  p o i n t  ( 9 5  %  c o n f i d e n c e  ~ 
N e w  m o o n  a n d  3  d e g r e e s  o f  f r e e l  
t h e r e  i s  n o  s i g n i f i c a n t  d i f f e r e n c e  i n  
O n  t h e  o t h e r  h a n d  t h e  p r o p c i  
N e w  m o o n  a n d  F u l l  m o o n .  I n  1 9  
m o o n  a n d  F u l l  m O O n  w e r e  6 3 . 7 3  
e n c e  i n  t h e  a v e r a g e  p r o p o r t i o n s  f  
= 0 . 0 9 8 2  i s  4 . 2 4 2 7  t i m e s  i t s  s t a n l  
t h e  6 8 . 2 6  % f o r  N e w  m o o n  a n d  7 /  
t h a t  t h e  t w o  d i f f e r e n t  p e r c e n t a g e s  
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ehaviour and the lunar cycle. 
METIIOD 
Samples of T. nilotica were collected from commercial fishermen at the 
Masese landing beach in the northern section of the Uganda waters of 
Lake Victoria during 1912 and 1973. The samples were collected on three 
consecutive days starting a day before New or Full moon and ending a 
day after Full or New moon. Itwas so arranged that samples were collected 
in respect of New and Full moon for each quarter of the year (Table I). 
All the fish sampled were caught in commercial gillnets. For each fish 
the sex, length (STANDARD) and weight were recorded. The state of 
maturity of the gonads was assessed according to a scale modified from 
that proposed by NIKOLSKY (1963) in which stages 1-1/1 are immature, 
and IV-VII are in varying stages of maturity and individuals within this 
last "'!tegory classified as 'adults'. The majority of fish sampled in this 
exercise were in the 'adult phase'. 
RESULT 
Analysis were carried out to indicate any significant differences in sex 
ratio percentage in 'adult phase', and the ratio of spawners between 
quarters (where applicable and between the moon phases (New moon and 
Full moon). 
For 1972 the sex ratio between quarters during the New moon do not 
vary significantly (Table 2). For the Full moon during the same year no 
significant difference occurred in the sex ratio between the quarters up to 
the 3rd quarter, as shown by the Chisquare, value of 3.2011 tested with 2 
degrees of freedom at the 0.05 point. However the sex ratio during the 
4th quarter fell drastically enough to bring about a significant variation in 
the 'form quarters taken together (Chi-squared value - 14.3130 with 3 
degrees of freedom). 
Similarly for the 1973 data when the chi-squared values are tested at 
the 0.05 point (95 % confidence level) with"2 degrees of freedom for the 
New moon and 3 degrees of freedom for the Full moon, it is found that 
there is no significant difference in the ratio of males between the quarters. 
On the other hand the proportion of males drastically changes during 
New moon and Full moon. In 1972 the populations of males during New 
moon and Full moon were 63.73% and 73.55% respectively. The differ­
ence in the average proportions for the two moon phases (0.7355-0.6373) 
~0.0982 is 4.2427 times its standard error of 0.0213122. Similarly using 
the 68.26 % for New moon and 76.85 ~~ for Full moon in 1973, it is shown 
that the two different percentages differ by more than 3 times its standard 
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e r r o r .  T h u s  i t  c a n  b e  c o n f i d e n t l y  s t a t e d  t h a t  t h e  s e x  r a t i o s  d i f f e r  s i g n i f i ­
c a n t l y  b e t w e e n  t h e  t w o  m o o n  p h a s e s .  
O n  t h e  a n a l y s i s  o f  f i g u r e s  o f  p r o p o r t i o n s  o f  t h e  ' a d u l t "  f i s h  t o  t o t a l  f i s h  
e n m i n e d  i t  w a s  f o u n d  t h a t  e x C e p t  f o r  m a l e s  ( \  9 7 3 )  t h e  F u l l  m o o n  p r o ­
p o r t i o n s  w e r e  g r e a t e r  ( T a b l e  3 ) .  H o w e v e r  a s  s e e n  f r o m  t h e  c h i - s q u a r e  
v a l u e s  t h e r e  d o e s  n o t  s e e m  t o  b e  a n y  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  
F u l l  m o o n  a n d  N e w  m o o n  p r o p o r t i o n s  a t  t h e  9 5 % c o n f i d e n c e  l i m i t  w i t h  
I  d e g r e e  o f  f r e e d o m  s i n c e  n o n e  o f  t h e m  e x c e e d  t h e  v a l u e  3 . 8 4 .  
W i t h  t h e  e x c e p t i o n  o f  t h e  m a l e s  i n  1 9 7 3 ,  b o t h  s e x e s  h a d  g r e a t e r  p r o ­
p o r t i o n s  o f  f i s h  i n  G r o u p  V I  ( s p a w n e r s )  d u r i n g  F u l l  m o o n  t h a n  d u r i n g  t h e  
N e w  m o o n  ( T a b l e s  4 a n d  5 ) . · A n a l y s i s  s h o w  t h a t  a t  l e a s t  f o r  1 9 7 2  f o r  b o t h  
s e x e s ,  t h e  p r o p o r t i o n  o f  f i s h  i n  G r o u p  V I  d u r i n g  F u l l  m o o n  w a s  s i g n i f i ­
c a n t l y  g r e a t e r  th~n d u r i n g  N e w  m o o n .  O n  t h e  b a s i s  o f t h e t w o  y e a r s  t a k e n  
t o g e t h e r  t h e r e  w a s  a  s i g n i f i c a n t l y  g r e a t e r  p r o p o r t i o n  o f  f i s h  i n  G r o u p  V I  
d u r i n g  F u l l  r h o o n  t h a n  d u r i n g  N e w  m o o n .  T h e  c a l c u l a t e d  C h i - s q u a r e d  
v a l u e  b e i n g  6 . 3 2 7 0  t h i s  e x c e e d i n g  t h e  f i g u r e  3 . 8 4  a t  t h e  9 5  %  c o n f i d e n c e  
l i m i t  w i t h  I  d e g r e e  o f  f r e e d o m .  
D I S C U S S I O N  
E I - Z A R K A  ( 1 9 5 9 ,  1 9 6 1 )  o b s e r v e d  t h a t  m a l e  T .  n i l o t i c a  w e r e  m o r e  d o m i ­
n a n t  d u r i n g  t h e  s p a w n i n g  s e a s o n  t h a n  a t  a n y  o t h e r  p e r i o d _  L O W E  ( 1 9 5 3 ,  
1 9 5 6 ,  1 9 5 8 )  a l s o  n o t e d  t h a t  c a t c h e s  o f  s p a w n i n g  g r o u n d  w e r e  m o s t l y  
m a l e s .  O K O R I E  ( U n p u b l i s h e d )  s u g g e s t e d  t h a t  i n  L a k e  B a r i n g o  t h o s e  
m o n t h s  w i t h  f a i r l y  n i g h t  p e r c e n t a g e  o f  m a l e  T .  n l i o t i c a i n  t h e  s a m p l e s  m i g h t  
.  b e  i n d i c a t i v e  o f  i n c r e a s e d  b r e e d i n g  a c t i v i t y .  
I n  t h e  n o r t h e r n  p a r t  o f  L a k e  V i c t o r i a ,  i t  h a s  b e e n  s h o w n  t h a t  w h i l s t  
t h e r e  w e r e  n o  s i g n i f i c a n t  d i f f e r e n c e s  i n  s e x  r a t i o ,  a n d  n u m b e r s  o f  s p a w n e r s  
b e t w e e n  t h e  d i f f e r e n t  q u a r t e r s ,  t h e  r e v e r s e  w a s  t h e  c a s e  w h e n  t h e  m o o n  
p h a s e s  w e r e  c o m p a r e d ,  a  s i g n i f i c a n t l y  h i g h e r  p r o p o r t i o n  o f  m a l e s  a n d  
s p a w n e r s  o f  b o t h  s e x e s  b e i n g  c a u g h t  d u r i n g  F u l l  m o o n .  T h e  i n f e r e n c e  
b e i n g  t h a t  t h e r e  s e e m  t o  o c c u r  a  s i g n i f i c a n t l y  i n c r e a s e d  b r e e d i n g  a c t i v i t y  
f o r  T .  n i l o t i c a  i n  t h e  n o r t h e r n  p a r t  o f  L a k e  V i c t o r i a  d u r i n g  F u l l  m o o n .  
I I  w i l l  b e  w o r t h w h i l e  t o  r e l a t e  t h i s  f i n d i n g  t o  t h e  c h a r a c t e r i s t i c s  o f  t h e  
c o m m e r c i a l  c a t c h  s t a t i s t i c s  d u r i n g  e a c h  o f  t h e  m o o n  p h a s e s  u n d e r  c o n s i ­
d e r a t i o n .  
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Table 2: Tilapio nilotica-Sex Ratio atfd Lunar Cycle in the Northern waters of Lake Victoria 
1972 New Moon Full Moon 
Number Expected Number Expected 
Total no. of no, of %of Total no. of no. of %of 
Quarters of fish males males males Chi-squared of fish males males males Chi-squared 
I 161 108 102.61 67.08 0.28313 257 196 189.02 76.26 0.25775 
2 163 93 103.88 57.05 1.13953 203 169 149.31 83.25 2.596jfi 
~ 3 207 146 131.92 70.53 0.18443 201 165 147.84 82.08 0.34676 
4 197 117 125.55 59.39 0.58225 235 129 172.84 54.89 11.11197 
All Quarters 728 464 63.73 2.18935 896 659 73.55 14.31307 
1973 New Moon Full Moon 
I - - - - - 200 151 153.70 75.50 0.0474 
2 201 133 14I.J.o • 64.25 0.4875 118 85 90.68 72.03 0.3557 
3 200 130 136.52 65.00 0.3114 258 195 196.27 74.85 0.3660 
4 198 .liO 135.15 75.75 1.6317 193 160 148.32 82.90 0.9197 
All Quarters 605 413 68.26 2.4306 769 591 76.85 1.6888 
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Table 4: The numbers of T. ,dlotica in the 'adult phase' and in spawning (VI) and spent (VII) condition during the different moon phases 
NEW MOON 1972 
Quarters
 
Male Female
 
ITotal Total 
TalaJ no. in % in I No. of No. of Total no. in % in No. of No. of 
no. of adult adult fish %in fish % in no. of adult adult fish %in fish %in 
fish phase phase in VI VI in VII VII fish phase phase in VI VI in VII VII 
1 108 52 48.15 15 13.89 5 4.63 53 37 69.81 11 20.75 10 18.87 
2 93 90 96.77 31 33.33 70 67 95.71 17 24.29 4 5.71 
...'" 3 146 107 73.29 47 32.19 6 4.11 61 42 68.85 18 29.51 3 4.92 
4 117 77 65.81. 44 37.61 2 1.71 80 72 90.00 35 43.75 8 10.0 
All 
Quarters 464 326 70.25 n7 29,52 13 2.80 264 218 82.57 81 30.68 25 9.46 
. hJLL MOON 1972 
1 196 122 62.24 79 40.31 2 1.02 61 45 73.71 26 42.62 2 3.27 
2 169 128 76.19 5'6 33.14 2 1.18 34 29 85.29 8 23.53 4 11.76 
3 165 136 82.42 67 40.61 2 . 1.21 - '36 32 88.89 14 38.89 7 19.44 
4 129 83 64.34 41 31.78 5 3.88 106 98 92.45 52 49.06 ) 2.83 
AlL 
Quarters 
659 469 71.16 243 36.87 11 1.66 237 204. 86.07 100 42.19 16 6.75 
Table s: The numbers of T. niloJica in the 'adult phase' and in spawning (VI) and spent (VII) condition during the different mOOD phases 
NEW MOON 1973 
Male Female 
Quarters Total 
no. of 
fish 
Total 
no. in 
adult 
phase 
% in 
adult 
phase 
-
No. of 
fish 
in VI 
%in 
VI 
No. of 
fish 
in VII 
% in 
VII 
Total 
no. of 
fish 
Total 
no. in 
adult 
phase 
%in 
adult 
phase 
No. of 
fish 
in VI 
% in 
VI 
No. of 
fish 
in Vll 
%in 
VII 
?£ 
1 
2 
3 
4 
All 
Quarters 
~ 
J3j 
130 
150 
413 
-
108 
130 
115 
353 
-
81..0 
100.00 
76.67 
8'-43 
40 
56 
50 
146 
-
30.08 
43.08 
33.33 
35.35 
. 
-
6 
20 
to 
36 
-
4.51 
15.38 
6.67 
8:12 
-
74 
70 
48 
192 
, 
-
51 
66 
36 
153 
-
68.92 
94.29 
75.00 
79.69 
-
15 
22 
7 
44 
~-
20.27 
31.43 
14.58 
22.92 
-
8 
14 
7 
29 
-
10.81 
20.00 
14.58 
15.10 
FULL MOON 1973 
1 
2 
3 
4 
AU 
Quarters 
151 
85 
195 
160 
591 
125 
85 
140 
141 
491 
82.78 
100.00 
71.79 
88.13 
83.08 
39 
30 
60 
51 
180 
25.83 
35.29 
30.77 
31.88 
30.46 
2 
7 
14 
15 
38 
1.32 
8.24 
6.67 
9.38 
6.43 
49 
33 
63 
33 
178 
39 
31 
52 
29 
m 
79.59 
93.94 
82.54 
87.88 
84.83 
14 
8 
13 
14 
49 
28.57 
24.24 
20.63 
42.42 
27.52 
9 
1 
6 
8 
24 
18.37 
3.03 
9.52 
24.24 
13.48 
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